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PR FAT IO. 


bibi, Lector candide, Tertiam hwum le- 
2 mentorum Faditionem ; in qua licet (ſicut in 
ſecunda) preſeriptos mibi primitus (uod ad 
operts molem attinet) limites tranſcenderim, 4 
principali tamin, quem mibi ab initio propoſui, ſcopo li- 
bens non aberravi, Ut ( nempe ) præcipuas Sectionum 


Conĩcatrum proptictates quam poſſem breviter & diluci- 


de demonſttatas darem. 

Foc propoſitum an aligua omnino, aut qua ex parte, 
quo etiam modo O ratione, conſecutus fuerim, cum tu 
melius ex ipſa lectione, quam noſtro quovis præloquio, 
Paſſis. aiſcere, vix alia canſa fuit cur te hic in limiue de- 
tinerem, quam quod nefas ducerem bhec in publicum 
emitere, nifi ſimul per quos in tiſdem concinnaudis pro- 
fecerim ingenue profiterer, gratuſque agnoſcerem. 

Scias itaque bujus opuſculi materiem ex C Ph. de 
la Hire opere mam magna ex parte deſumptam eſſe ; 
& licet quoad operis compagem, pr æſertim in primts Se- 
Mionum affefFionibus eliciendis, pro diverſt inſtituti ra- 
tione, diverſe longe methods iuſtiterim, in cœteris tamen 
me (quantum licuit) veſtigia egus hibenter preſſiſſe, & 
demonſtrationes plet umque integras adhibuiſſe. | 

Que continentur in propp. 35. O 36. p.1. & earum 
corollariis, & prop 4 .p. mibi ſuppeditavit Tncompara- 
bilis vir; D. I.. Newton Principiorum Liber 1. mutata 
paululum tam enuntiatiouis quam demonſtrationis for- 
ma, O propoſito noſtro accommodaſã. 

Sceltonis Conicæ proprietatem illam quam in prop. 6. 
p. 4+ reperies, abſque demonſtratione mibi impertiit * 
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PRAFATIO. 


Cl. Davy. Gregorius M. D. & in Catheara Saviliana 
Aſtronomie profeſſor, cum primam hujuſce traftatus 
eaitionem molirer ei inſerendam. 

Propeſitionts 1 1. p. 2. demonſtrationem, elegantiorem 
mnltò guam alibi mibi reperire contigit, mecum olim 
communicavit V. Cl. Jo. Keill poſlea M. D. & Gregorii 
in cadem catheara tandem ſucceſſor. Qui etiam com mu- 
nicauit ea gue in corollario 2. prop. 4. & prop. 5. p. 6. 
ſed noſiro modo aemonſirata, exhibentur, quæque . Cl. 
Tranſactionibus Philoſophicts paſtea inſeruit. 

Prater bac jam particulatim enumerata, cetera 
omnia ( ſive ple ſectionum proprietates, ſiue demonſira- 
zwones ſpeciales ) gue apud Cl. de la Hire non extant, 
ex proprio penu ſunt, quæque mibi argumentum hoc 
1 trattanti ſeſe obvia tulere ; Ea autem, vel ob 
nalivam digmitatem, vel uſum quem pre ſe ferre viſa 
ſunt, non te celanaa exiſlimaui, an alibi extarent pror- 
ſas ignarus. 

Multa autem paſſim in hoc opere me inter corollaria 
conjec:ſſe invenies, que ipſis theorematibus nec uſu, nec 
dignitate cedunt; quod ut mit compendia ſectanti quo- 
ties (ob conſequentie facilitatem) cum fructu ſieri id 
poſſet, ew, ratus ſim, ita, ne propterea de corum 
aliquibus tibi juſto minor ſederet opinio, te egus hic mo- 
nendum eſſe oportuit. 

Que arxi hattenus lotum opus in genere reſpiciunt. 
Aud vero ad Sextam partem, quam hec Editio priminn 
exhiber, ſpeciatim attinet, conflat ea ex proprietatibus 
( quantum ego equidem ſcio) omnino nous, paucis ad- 
modum .exceptis, quas prius notas, ſuccinctiore quam 
bactenus modo demonſtratas dedi. His, cùm uſum non 
contemnendum præſtare poſſe viderentur, nolut lector ut 
careres ; O licet warit generts eſſeut, malui ut quam 
hic [oi tita' ſunt partem ſeor ſim conficerent, quam ſingu- 
las qua ſque locts propriis inſerendo receptum propoſition 
num  fieurarum ordinem turbare. | 

Alque hic, lector, te vix ſalutatum valere jubeo, boſ- 
gue noſiros conatus candori tuo comme nab. Si in ipſam 
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PRAFATIO: 


veritatem nuſquam peccaverim , levioribus admiſſis 


(Hero) facile tgnoſces. uod Elementa bæc manca & 


imper ſecta ſint, ſi vitio vertas, id cum alits omnibus 
compendiose ſcriptis commune habent. DQuos denique la- 
bores (tui gratia) in its elucubrandis dt vorare coat7us 
im, ut ipſe inexpertus non facile intelliges, ita nolim ex 
parva libelli mole dijudices; horum certè ( quot quanth> 
ve fuerint) dum 1ibi proſim, me nunquam pigebit; 


imo ſemper juvabit meminiſſe. 


Tabulz 


| Tab. Pag. 
11 8 
2 10 
3 16 
14 18 
| 1 


Que addenda O corrigenda ſunt inveniet læctor poſt 


ſinem libri. 28 bs 29 


Tabulz fic locandz. 


m 5 6X & 


1 


P. 
26 
38 


1. 
11 
12 


42 | 13 
48 | 14 


9 Be: 


PARS 


XS 


my . 3 od 1 5 . 8 4 oy SR & -. + - 
7 88 * IE Ys, Yo WF . . * „ 
0 . r FO 


L ] 


1 FF WM 1 1 


ANS I. 
Serre I. 


4 


| Dejmitiones. 


I recta linea AE per punctum quodvis A extra Eg. I, a. 


I. 
8 circuli B DE C planum poſitum utrinque in- 
finite extenſa, manente puncto A, per totam 


circuli peripheriam circumagatur ; Binæ hujuſmodi 
motu genitæ ſuperficies ſigillatim Conicæ ſuperficies ap- 
pellantur. 

II. Conjunctim vero Super ſicies ad verticem oppoſitæ; 
vel ſimpliciter Superſicies oppoſite. 

III. Punctum A Hertex dicitur. + 

IV. Circulus B DE C Baſis. 

V. Recta A C per verticem A & baſis centrum C 
utrinque infinite producta Aris. 

VI. Solidum ſuperficie conica & baſi contentum G. 
nus dicitur. 

VII. Et quidem, ſi axis ad baſim rectus fuerit, Co- 
nus Ref7us. 

VIII. Si inclinatus, Conus Scaleuus. 

IX. Communis plant alicujus cum ſuperſicie conica 
interſectio, Scc⁊io Conica dicitur. 

Chrollarium def. 1. Recta per ee quodvis in 
utrà vis ſuperficie & verticem ducta, tota eſt in eadem 
ſuperficie; Productaque ultra verticem eſt in ſuperficie 


oppoſita. 


Propoſitio I. Theorema I. 
Tecra linea AE per verticem A ducta ad quoduis pun- 
um E intra utramvis ſuperficierum oppoſitarum, 
A quaniumuls 


N 
, 
: 
1 
— 
: ? 


J. 


[2] 


quantumvis n intra ſuper ficies cont- 
eta 


cas continetur. que per verticem A autta ad 
guodlibet punctum & extra utramgue ſuperficiem, 
quantumvis producta , extra utramgue ſuperfictem 
manet. 


a 


Hzc propoſitio clarior eſt quam ut demonltratione 
egeat. | 


Prop. IT. Theor. II. 


Si per Cont verticem A tranſeat plauum A BC, ſecans 


utcungue Contcas ſuperficies ; Faſdem in duabus re- 
Gig AB, AC ſecabit. 


Sit interſectio plani ſecantis & plant baſis recta B C, 
& a puncétis B, C, in quibus bæc occurrit baſis peri- 
pheriæ, ad verticem A ductæ intelligantur rectæ B A, 
CA; Erunt hæ tum in plano ſecante, tum (per Co- 
roll. præced.) in ſuperficiebus Conicis, hoc eſt, funt 
plani & ſuperficierum interſectiones. Porro ab A ad 
punctum quodvis E in baſis peripheria, a B & C diverſo, 
ducatur recta AF; Erit hæc ubique extra planum 
ABC; hoc eſt, planum A B C ſuperficiebus Conicis ſo- 
lummodo in rectis A B, BC occurrit. 


Prop. III. Theor. III. 


Retta linea E D conjungens bina quæcunque punc ra 
4% D, in eadem conica ſuperficie ſumpta, modo uon 
int in eadem recta per verticem, tota cadit intra ſu- 
per ficiem conicam, producta vero utringue extra ean- 
dem; & neutri 599 75 9 75 oppoſitarum amplius 
occurrit. Contra, Retta E D conjungens bina qua- 
cunque puncta E, D, in oppoſitts ſuperficzebus, modd 
nou in eadem rec la per verticem, cadit extra utram- 
gue ſuperficiem , productaque utrinque intra utram- 
gue tranſit, neutrique earum amplius occurrit. 


Nam ductis rectis AE, AD, & productis (fi opus) 
in C, B, Planum per A E C, ADB, in quo DE = 
1 b elt; 
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eſt , non occurrit ſuperficiei vel ſuperſiciebus oppoſi- 
tis niſi in rectis AE C, ADB; unde recta DE non 
occurrit ipſis niſi in punctis D, E. In priore vero calu F 
planum anguli DAE, proindeque recta D E, eſt intra 
{uperficiem conicam; productaque utrinque extra ean- 
dem cadet. In poſteriore planum anguli DAE eſt ex- 6 
tra utramque ſuperficierum oppolitarum , proindeque 
& recta DE; producta vero utrinque 1ntra utramque 
tranſibit. 

Si puncta D, E ſint in eadem recta per verticem, erit 
recta ipſas conjungens (per Coroll. præced.) in iplis ſu- 
perficicbus conicis. 


Prop. IV. Theor. IV. 


Si circulum gui baſis eſi Cont contingat rect a DE in O, 

) 4 Cont aulem vertice Aad contact lum O agatur recta 7. 
AD; Planum AD F. per utramque reffam produ- 
um ſuperfictet conicae ſolummodo in recta AD oc- 
currit. Hujuſinodi vero occurſus Contactus dicitur. 
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Recta A D tum ſuperficiei conicz, tum plano ADE 
communis eſt ; Ctim vero, przter D, quodvis punctum 
F in baſeos peripheria fit extra rectam D E, Erit etiam, 
præter D A, quævis alia recta F A in ſuperficie Conica 
extra planum ADE; unde liquet propoſitum. 

Coroll. 1. Hinc & ex def. 1. liquet planum ADE 
productum ſuperficiem oppolitam in D A producta con- 
tingere. | 
4 Coroll. 2. Hine etiam patet methodus Ducendi pla- 
num quod ſuperficiem Conicam in data recta A D con- 
tingat. Ductà nempe in plano baſeos rectà D E peri- 
pheriam ejus in D contingente, Actõque per A D, DE 
plano ADE, propoſito [ 1 | 
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atisfiet. | 

Cbroll. 3. Prater ADE, aliud planum fecundum 
AD ſuperficiem conicam non contingit. Nam inter- 
> Afectio ejus cum bali hujus peripheriam ſecabit; unde & 
s) planum ipſum ſuperficiem conicam ſecabit, hoc eſt, 
ta non continget. 
81 | A 2 Prop. 
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Prop. V. Problema I. 
Per rectam AC, per cont verticem A extra 4 le. 


crem conicam contingat. 


Per AC agatur utcunque planum, ſecans baſim in 
GH, Cui recta AC (cum in eodem fit plano) occur- 
ret, vel erit parallela. 

15. Occurrat in E; A puncto E baſeos peripheriam 
contingat ex utravis parte recta ED; Connex AD, 
Erit ADE planum quæſitum. 

Tranſit enim per AC, & (per præced.) ſuperficiem 
conicam contingit. 

2%. Sit AC parallela GH; Biſectà GH in M, ere- 
ctaque, ex utravis parte, ad G H perpendiculari M, 
fataque DE parallelà G H, & connexà AD; Erit 
iterum A DE planum quæſitum. 

Nam (ob AC HGH ID E) erit A C in plano ADE; 
Continget vero DE baſeos peripheriam in D; unde 
(per præced.) planum A D E Conicam ſuperficiem con- 
tinget. 

Croll. Liquet bina tantum plana per A C ſuperfi- 
ciem conicam contingere; Ex utraque ſcilicet parte 
plani AG H unum. 


Prop. VI. Theor. V. 


Recta quæuis ED, rectæ curis A per verticem A 


in ipſa ſuperficte conica ductæ, parallela, ( modo non 
it in plano ſnperficies in AB contingente) Ini lan- 
um ſu per ficicrum oppoſitarum, idque in 2 
Z, occurrit; Hoc e, ex una parte, tota et extra 
utramgue ſuperficiem ; Ex altera, tota intra illam 
continetur in qua punttum E ſitum eſt. 


Planum per parallelas A B, E D, ſecet ſuperficies in 
CAC; Hoc planum BAC, in quo recta ED ſita eſt, 
non occurrit ſuperficichus , niſi in AB, e AC; Recta- 
que 


ejus ulcunque ductam, Planum ducere quod ſuper fi- 


7 
£F 2 
WY", 


Ls) 


que ED (ob paralleliſmum) non occurrit rectæ A B; 
Occurrit tamen necelfarid rectæ c A C alicubi in E, ma- 
netque ex una parte puncti E intra angulum BAC, ex 


altera intra angulum qui eſt huic deinceps; Unde &c. 
Coroll. Liquet planum per DE, plano ſecundum 


AB ſuperliciem conicam tangent}, parallelum, ſuperfi- 


ciei oppoſitæ non occurrere. 


Prop. VII. Theor. VI. 


 Ommais recta EV rectæ cutrvis AD per verticem A 


dutte, atque intra ſuperficies contcas cadenti, paral- 
lela, utrique gens oppoſitæ occurrit alicubi iu 
E F. Ommſque recta E H, per puuctum quoduts 
E in utraus Taber foi autta, rec te cus per verti- 
cem AD extra ſuper ficies cadeuti, parallela, Eidem 
ſuperſiciei occurrit denud in F; Excepto duntaxat 
caſu ubi punc tum E fuerit in una rectarum ſecun- 
aum qua plana per A D ſuperficies contingunt. 


Per AD & rectam E F tranſeat planum, ſecans co- 
nicas ſuperficies in B A b, c A C, quod ſemper. fieri 
poſſe, niſi in caſu memorato, plus ſatis manifeſtum eſt; 
Cum A D cadat intra angulum BAC, vel B Ac, Recta 
E F quæ eſt ipſi A D parallela, & in eodem cum ipſa 
plano, occurret neceſſariò utrique AB, A C alicubi in 
E, F; Eritque in priori quidem caſu occurſuum alter 
F in A B producta, hoc elt, erunt E, F, in ſuperficiebus 
oppoſitis. | 

Sin punctum E, in poſteriori caſu, ſit in recta ſe- 
cundum quam 22 per AD ſuperficies conicas con- 
tingit, manifeſtum eſt planum per AD & punctum E 
conicas ſuperficies non ſecare, & rectam E F|| AD 


eſſe in plano ſuperficies conicas ſecundum rectam 


AE C contingente. 
Coro/l 1. Hinc & per prop. 3. ulterius liquet Rectam 


E F, niſi in punctis E, F, neutri ſuperficierum oppoſi- 
tarum amplius occurrere. 


Coroll. 2. Omne planum per hujuſmodi rectam E F, 
in 


11. 


12. 


I 3» 


IT, 
12. 


II, 


161 
in priori caſu, ſecabit utramque ſuperficiem; Et in 
poſteriori, fi per A D tranſeat planum quodvis, extra 
utramque ſuperficiem cadens, planum per E F haic pa- 
rallelum, ſuperficiem conicam, in qua punctum E. 
ſumptum eſt, ſecabit ex omni parte; ſuperficiei tamen 
oppoſitæ non occurret. 


Prop. VIII. Theor. VII. 


S alterutra ſuperficierum oppoſitarum plano ſecetur pla- 
uo baſeos parallels, Erit facta ſectio E & FL Circuli 


circumferentia. 


Secetur Conus utcunque per axem duobus planis, fa- 
cientibus triangula ABD, AIK, quæ (ſi opus pro- 
98 occurrant plano Sectionis in GHL, E HF; 
Ob plana parallela, erunt triangula A H F, ACK, ut 
etiam AHI, AC D ſimilia: Quare 

AH: AC:: HL: CD 

& AH: AC:: HF: CK; unde 

HL: HF: : CD: CK. Eſt vero C baſeos 
centrum, Unde C DS CK, ergo & HL = HF. Pari 
modo oſtendetur GH=HF; & ſimiliter in quavis 
alia inter ſectione plani EGF L cum plano per axem. 
Eſt ergo ſectio EG FL circuli circymferentia, cujus 
centrum H. 


Prop. IX. Theor. VIII. 


Si Conus ſcalenus ABCL ſecetur plano per axem, & 
ad baſim recto, faciente triangulum ABL; Reſe- 
Foque utcunque ab angulo BAL triangulo AD 1, 
triangulb A { B ſimul, ſed ſubcontrarie poſito, (i. e. 
aut ſit Ang. AL HAD) ſecetur iterum Conus 
plano per D 7, ad trianguli ABL planum recto, 
Erit facta in ſuperficie conica ſeftio D KT F circuli 
circumferentia. Dicitur autem D K F Sectio Sub- 
contraria. 


Per ipſius DI punctum quodvis G 2 recta 
E GH, ipſi B L parallela, Per quam tranſeat * 


77 
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ad planum trianguli rectum, proindeque baſi paralle- 


lum, faciens (per præced.) in ſuperficie conica circuli 


© circumferentiam FE K H, planumque per DI ſecans 
in recta FG K; Erit (propter planum per axem) 
recta EH circuli FE KH diameter; Et ( propter 


utriuſque ſectionis planum ad planum trianguli rectum) 


erit eorum inter ſectio K GF ad utramque D G, E G 


ndicularis; Eſt itaque ( propter circulum) 


; EGxGH=GFq=GKq; Sunt vero ( propter 
Ang. AID =AEH, & DGE = HGT) triangula 


DGE, HG ſmila; Unde DG: GH:: EG: GI; 


Ergo DGxGI=EGxGH=(prus)GFq=GKg; 


Sunt ergo puncta F, K ad circuli peripheriam, cu jus 
diameter DI. Idemque erit de quovis alio puncto in 
recta DT. Eſt igitur DK IF Circuli circumferentia. 


Prop. X. Theor. IX. 


Si in ſuperficie conica, a plano quovis baſi non parallel, a 


J at ſectio DFI K, gue fit circuli circumferentia, 
Dit eadem ſcctio ſubcontraria. 


Planum baſi parallelum faciat circulum E K HF, 
ſecans planum circuli DFI K in K GF; ſitque circuli 
EKH F diameter E G H ad K GF perpendicularis; 
Tranſibit hæc per axem, eritque K G GF. Per re- 
ctam EG H, & coni axem tranſeat planum, ſecans 
planum circuli DF IE, in DGI, & baſim in BL || EH; 
Erit (ob circulos) EG GHS GK GF q 
DGx GI; Ergo EG: DG:: GI: GH; Unde Trian- 
gula DGE, HG ſimilia. & ang. DE GS HIG. 
Si jam manente plano per axem AB L. prius ducto, 


1 intelligantur quotcunque circuli EK H F à planis baſi 


parallelis facti; Erunt horum planorum cum plano per 
axem interſectiones E G H, circulorum EKH F dia- 
metri; & (ob planorum paralleliſmum, & rectam E G H, 
ad FG K prius perpendicularem) ad reſpectivas eorum 
interſcctiones FG K cum plano circuli DF I K per- 
pendiculares, eaſque ideo biſccabunt; Hoc eſt, recta 


DI 


15. 


16. 


[8] 


DI (quz eſt in eodem plano per axem) eas omnes bi- 
ſecabit, & propterea eſt diameter, & ad eaſdem perpen- 
dicularis. Recta itaque FG K ad utramque DI, HE 
perpendicularis eſt; proindeque planum per axem tam 
ad planum circuli E F H K, (hoc eſt ad baſim,) quam 
ad planum circuli DFI K rectum eſt. Unde liquet 
propoſitum. 

Coroll. Hine niſi Sectio conica vel fit ſectio ſubcon- 
traria, vel fiat à plano baſi parallelo, non erit cireuli 
circumferentia. 

Lemma 1. 


Si duorum planorum AB E BC cum plano aliquo 
ſertio, inter ſeckiones AD, CF H 22 
etiam mutua ipſorum inter ſccrio BE ipſis AD, C F 
parallela. 


Secentur utcunque hzc tria plana à duobus planis 
inter ſe parallelis, quorum inter ſectiones conſtituant 
triangula ACB, DEF; Erunt (ob plana mr 


trianguli ABC latera AC, AB, BC, trianguli DE 


17. 


18. 


lateribus DF, DE, EF, reſpective parallela; Unde 
anguli parallelis lateribus contenti erunt æquales: Sed 
(00 parallelas rectas) AC= DF; adeoque ipſa tri- 
angula æqualia, & ſimilia. Ergo CB=FE, ac pro- 
pterea BE || CF |] AD. | 


Definitiones. 


I. Si Conus ABC plano ADE utcunque per ver- 


ticem ſectus, rurſus plano ſecetur plano A D E paral- 


lelo; Erit facta in illius ſuperficie ſectio F GH H Y- 
PERBO LA; cujus planum productum, ſuperficiei 


e W OA WEN Te | 


oppolitz occurrens, faciet ejuſdem nominis ſectionem 


igh; Hæ vero binæ conjunctim Secriones oppoſite vo- 

cantur. | 
2. Si per Cont verticem A, extraque illius ſuperfi- 
ciem, (hoc eſt illam nec ſecans nec tangens) tranſeat 
utcungue planum D A E; Seceturque iterum conus 
plano 


TY? a — „ SR. ” 
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94 
plano, plano DAE parallelo, Facta in illius ſuper- 
ficie ſectio FHG ELLIPSIS dicitur. 

3. Quod {i planum ADE cont ſuperficiem contin» 

at, ſeceturque conus plano, plano ADE parallelo, 
Fact in illius ſuperficie ſectio F HG dicitur P AR A- 
BOL A. 

Coroll. 1. Hyperbola, & Parabola (cum conum in 
circuitu non ſecent) ſpatium non claudunt, & conti- 
nuato Cono, ſimul in infinitum continuantur. Ellipſis 
vero Conum ambit, & in ſe revoluta ſpatium undique 


dclaudit. 


Coroll, 2. Liquet Circuli circumferentiam Ellipſibus 
elle annumerandam. Nam ſi planum DAE per ver- 


ticem ſit plano baſis, vel ſectionis ſubcontrariæ paral- 


lelum, Planum huic parallelum faciet in ſupetficie co- 
nica Circuli circumferentiam. Ideoque ſub nomine 
vel ſectionis conicæ in genere, vel Ellipſeos in ſpecie, 
etiam Circuli circumferentiam comprehenſam intelli- 
gat lector. Quod ſemel monitum ſulſiciat. | 
Coroll. 3. Recta conjungens bina quæcunque puncta 


in ſectione Conicà, tota cadit intra ſectionem, produ- 


ctaque utrinque extra eandem cadit, neque ei aut ſe- 
ctioni oppoſitæ amplius occurrit. Pater per prop. 3. 

Call 4. Conjungens bina puncta, in oppoſitis ſe- 
ctionibus. ſumpta, cadit extra ſectiones; productaque 
utrinque intra utramque deinceps continetur, Neutrt- 
que earum amplius occurrit. Patet per prop. 3. 

Coroll. 5. Unde Recta linea ſectioni conicæ, vel ſect. 
opp. in pluribus quam duobus punctis non occurrit. 


Prop. XI. Theor. X. 


* Communis inter ſectio 1 L plant alicujus A MN, ſuper- 


Jiciem conicam tangentis, cum plano ſectionis coni- 
c FIG, in unico punto I ſectioni occurrit, totaque 
extra ſectionem cadit. Flujuſmodi autem occurſus 
Contactus diciny.. 


Nam planum A M N nifi in recti AIM ſuperficiei 
; B Conicæ 


I 9, 


209; 


20. 


21. 22. 


23. 
24. 
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Conicz non occurrit ; Unde recta 1 L, quæ eſt in pla- 
no AMN, niſi in puncto I, ubi rectam AIM inter- 
ſecat, ſectioni non occurrit; Planum vero AIM cadit 
extra ſuperſiciem conicam, proindeque & recta 1 L 
extra ſectionem. 

Coro/l. 1. Præter I L alia recta in puncto J ſeftionem 
non contingit. Nam erit hujuſmodi recta neceſſario 


in alio plano per AM, ab AMN diverſo; quod (per 


Coroll 3. prop. 4.) Conum non contingit, i. e. ſecat, 
proindeque hæc recta ſectionem ſecabit. 

Coroll. 2. Duæ quælibet IL, MN Hyperbolam vel 
parabolam contingentes, neceſſario concurrunt. Nam 
(üſdem manentihus quæ in definitionibus) ſi dicantur 
parallelæ, erit planorum AI L, A MN contingentes 
formantium interſectio A B ( per Lemma 1.) ipſis I L, 
MN parallela, ideoque in ipſo plano AD E, quod 
ſectionis plano eſt parallelum. Sed in hyperbola (per 
Coro/l. prop. 5.) aliud adhue planum per AB (nempe 
ex altera parte plani ADE) poteſt conum contin- 
gore; Et in Parabola ipſum A DE conum contingit; 

ria igitur plana per unam eandemque rectam AB 
Conum contingunt, quod (per Coroll. prop. 5.) fieri 
nequit. 

Coroll. 3. In Ellipſi vero, & oppolitis ſectionibus, 
Contingenti cuivis IL, erit alia aliqua contingens 77 
parallela. Sit A B recta ſecundum quam planum AI L 
ſecat planum DAE; ſi per AB agatur aliud planum 
(per prop. 5.) tangens conicas ſuperficies, formabit 
hoc contingentem 77; Eſtque (ob plana parallela ) 
AB {| IL, unde (per Lem. 1.) IL II 2 J 

Coroll. 4. Contingens Hyperbolam I L quantumvis 


producta ſectioni oppoſitæ non occurrit. Nam planum 
AlL in quo recta IL ſita eſt, non occurrit ſuperticiebus 


niſi in AI; nec recta I L rectæ AI niſi in I. 
Coroll. 5. Rectæ parallelæ duabus plures, Ellipſin 
vel Sectiones opp. non contingunt. Secus plana per 
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eandem rectam per verticem, duobus plura, conum con- 


tingerent. 


Prop. 


LEP 


mem 
Prop. XII. Theor. XI. 


Tiſdem poſitis que in definitionibus præcedentibus; In 
utrauis ſectionum oppoſitarum, recta quæuis 1K 
fata 4 plano per utramvis A D, vel AE, & punctum 
guoduis 1 in ſectione, ducto, planumque ſectionis in 
I K ſecante, in unico hoc puncto I ſectioui occurrit ; & 
ex una parte totg intra ſeftionem continetur; ex al. 
tera vero manet tota extra utramque ſeftionum oppo- 
fitarum. Similiter, in Parabola, recta I K fatta 4 

plano per AE & punctum quoduis 1 in ſectione 
auc ro, ſcctioni in unico hoc punto Ioccurrit; mauet- 
que ex una parte intra, ex altera extra ſectionem. 

2. At prater i/tiuſmodt rectas I K, Quavis alia JL per 


punctum quoavis I. ſectionis, in plano ſectiouis, dufta, 


Sectioni, vel ſectionibus oppoſitis in bints pundtis I, L 
occurrit, vel ſaltem ſectiouem contingit. 


Ob plana parallela erit IK |] AD vel AE; unde 
patet pars I per prop. 6. 

2. Cum (ob plana parallela) rectæ omnes I K ſint 
rectæ AE, vel AD, & ſibi invicem parallelæ; recta 
IL non erit ipſi A D, vel AE parallela; Proindeque 
planum per IL & cont verticem non ſecabit planum 


ADE in AD vel AE, {cd alias in AB, quæ in by 


perbola quiden 2 cadere vel intra Ang. DA 
id eſt intra ſuperficies Conicas; quo in caſu (per prop. 
7. ) recta IL huic parallela, occurret ſuperficiei op- 
poſitæ, hoc eſt, occurret Sectioni oppoſitæ: Vel ex- 
tra; quo in caſu (per eandem prop.) occurret denuo 
eidem ſectioni, vel crit in plano ſuperficiem contin- 
gente, 1. e. Sectionem continget. Wo | 
In Parabola erit AB ſemper extra ſuperficies coni- 
cas; Unde I L (per prop. 2.) vel ſectioni denuo occur- 
ret, vel eandem continget. WET Tag 8 
In Ellipſi, manifeſtum eſt (ex prop. 7.) IL per pun- 
cum quodvis in ſectione 1 —.— eidem denuo oc- 


B 2 currere, 


25. 


26. 


28. 

29. 

30. 
31. 


Supple unum 


caſum ſe- 
dronumops- 
fita n. 


32. 


* 
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currere,vel ſaltem ſectionem in 2 puncto I contin- 
gere. 

Coroll. Hine ſi per punctum quodvis B in ſectione 
conicà vel utravis fectionum oppoſitarum, ducatur recta 
BC, quæ fit rectæ cuivis IL quæ ſectioni vel ſectio- 


nibus oppoſitis in duobus punctis occurrit, vel quæ 


ſectionem, vel alterutram ſectionum oppoſitarum con- 
tingit, parallela; Eadem vel ſectioni denuo, vel ſectio- 
ni oppoſitæ occurret in C, vel ſaltꝭm ſectionem contin- 
get. Nam eo ipſo, quod parallela fit rectæ I L, liquet 
non elle ex rectarum I K numero; eademque crit ip- 
ſius, atque I L ratio. | 


Prop. XIII. Theor. XII. 


Poſitts its que in Hyperbole & oppoſitarum ſectionum 
definitione ; Si duo plana A DI, AE K ſuperficres 
conicas ſecundum rec tas D A d, E A e fangentia, Pla- 
num ſectionum productum ſecent in rectus IM i, 
K Mk; Dico rectras I MI, K Mk guantumvis pro- 
auttas ucutri ſectionum oppoſitartim occurrere. 


Nam ſuperficies conicæ, (in quibus ſectiones ſitæ 
ſunt) & > tangentia (in quibus ſunt rectæ IMI 
K Mk) ſibi mutuo non occurrunt niſi in rectis D A d, 


EA e, qui ( ob plana parallela ) ſunt extra planum 


ſectionum; Igitur rectæ I M 1, K Mk ſectionibus non 
occurrunt. 4 
Def. Petito ex re nomine, hujuſmodi rectæ vocan- 


tur A imploti. 
© Coroll.'x., Omnis refta A B in plano ſectionum op- 


poſitarum utrivis aſymptoto parallela, uni ſectionum 


oppoſitarum idque in unico puncto B occurrit, manet- 

que ex una parte intra, ex altera extra ſectionem. Sam 

in cono hujuſmodi reCta utrivis I M, vel K M paralle- 

la, erit (ob plana parallela) etiam rectæ D A vel E A pa- 
rallela; Unde liquet per prop. 6. 

Coro!!, 2. Omnis recta MC per aſymptotòn * 

Ga | um 
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ſum M intra angulum IM K duCta, Atque omnis recta 


tramque aſymptoton, producta utrique ſectionum op- 

litarum occurret. Nam in cono erunt neceſſario 
parallelz rectis aliquibus in plano D AE, intra Ang. 
DA E cadentibus, unde patet per prop. 7. 

Coroll. 3. Recta OH N hyperbolam utcunque in H 
contingens producta utrique aſymptoto occurret in O, 
N extra earum occurſum M, & ad caſdem partes cum 
ſectione. Nam ſi dicatur tranſire per M, vel cas ad 
plagas oppoſitas ſecare, vel earum alteri parallelam 
eſſe, per jam oſtenſa ſecabit ſectionem; Reſtatque ſo- 
lummodo caſus propoſitus. 

Coro/]. 4. Unde quæ binæ OH N, ABC eandem 
hyperbolam contingunt, concurrunt neceſſario in D, 
intra angulum O MN aſymptotis contentum. Quæ 


vero O HN, a be oppoſitas ſectiones contingunt, pro- 


ductz concurrunt intra Angulum a MN, vel c MO 


7 eſt angulo O MN deinceps; Vel ſaltem fant inter 


e parallelæ. 
Cvroll. 5, Recta BC conjungens bina puncta in hy- 


perbola B, C, utrique aſymptoto occurrit ad eaſdem par- 
tes cum ſectione; Nam {i earum uni parallela fic, oc- 
curret ſectioni in unico puncto (per Coro//. 1.) contra 
huypotheſin. Sin utrique occurrat, ſed ad paries oppo- 
litas, ſectioni oppoſitæ occurret (per Coro/l. 2.) unde 
ſectionibus oppoſitis in tribus punctis occurret quod 


(per Coroll. 5. ad af. præced.) fieri nequit. 
Coroll. 6. Hyperbola & aſymptoti quantumyis pro- 
ductz non concurrunt, propius tamen ad ſe invicem 


A accedunt quam pro dato quovis intervallo. Dato, ab 
utravis aſymptoto M A, intervallo A B, ductàque BD 
eicdem aſymptoto parallela, ſecabit hæc (per Coroll. 1.) 
Sectionem alicubi in C; Unde liquet propoſitum. 


Coroll. 7. Ex jam oſtenſis hoc quoque manifeſtum eſt, 


Pro vario ſitu puncti H (in Coroll. 3.) reſpectu puncti 


M, punctorum N, O alterum ad punctum M accedere 


recedente altero, prout ad has vel illas partes pun- 
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ctum H abierit; At vero eorum neutrum prius pundto 
M coincidere, quam punctum contactus H ad diſtan- 
tiam inlinitam migraverit; Quo in caſu contingens 
OH N in aſymptoton degenerat; Vel quod idem eſt, 
Aſymptotos ad punctum ab M infinite diſtans ſectio- 

nem contingit. 


Prop. XIV. Theor. XIII. ; 
C 
I 


38. Liſdem poſilts, que in pracedentibus;, ſit IF GK. plant 
hyperbole, vel ſeftionum oppoſitarum, inter ſet71o cum 
piano baſts, occurrens aſyimptotis in I, K, ſection vero 
in F, G; &, per punctum quoduts in utrauts ſeeFio- 
num oppoſitarum H, agatur recta O H N, rede I K 
parallela, aſymptotis occurrens in O, N, O ſeckioni 

aduenuò in R, vel eandem forte in H contingens ; Dio 
IFzxFK=KGxGI=OHxHN=NRxRO. _ 


Planum baſis in quo eſt rea J K, planumque per 
ON huic parallelum, facient in ſuperficie conica cir- 
culorum circumferentias DFGE, PHRQ, quas 
eorundem planorum interſectiones cum planis, a- 
ſymptotos formantibus, vis. DI, E K, PO, QN u 
contingent in D, E, P, Q; & ob plana parallela p 
erit DI=PO&EK=QN;,; Si contingentes coe- n 
ant in L, I, erit (ob circulum) LES LD, 1Q =IP, 
unde (ob lim. triang.) LI L K, & IOS IN, ie. & 
EK =DI = (prius) POS QN; erit ergo EK q ij: 
(ob circulum) KGxKF=DIqz=zIFxIG=POq . 
=O HxOR=QNq=NRxNH: Cum fit autem 

IFxIK—IFxGKS—3GK» IK—IFzGK 


erit IFxIK=GKxIK,1e, IF = GK; Parique 
modo erit OH=RN; Unde I FIG = IFxF K 
K GN GIS OH] ORS OH HN =NR NRO. 
Si contingentes ſint parallelæ, erit (ob parallelas 
rectas) DI =E K = QN =PO. eodemque prorſus 
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modo procedit demonſtratio. 
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Si O HN contingat hyperbolam, continget & circu- 


| lum; Unde POS OH =QN=NH, & POq = 


' OHq=QNq=NHqzOHxNH=DIq=z(ut 
prius) I Fx F K=K Gx GI. 


Scholium.Oltendi poſſet I F=G K,duCta per L diame- 
tro LS T, vel (ſi contingentes lint parallelz) diametro 
his parallel, biſecante D E in 8, proindeque IK & FG 
in T; undeIF=GK; parique modo O H=RN; 


vel (in caſu contacts) OH HN. Et, quoad cæte- 
ra, demonſtratio eſſet eadem. 


Prop. XV. Theor. XIV. 


In _ vel ſectionibus oppoſitis, ſi bine guelbet 
rectæ 


inter ſe parallel, & vel utrague ad eandem 
Seclionem, vel utraque ad oppofitas, vel ſingulæ ad 
ſingulas, utringue in punctis B, C, F, G, terminate ; 
vel quarum una vel utraque ſectionem, vel ſectiones 
oppoſatas contingit ut in C, G, fi opus product, utri- 
gue aſymptoto occurrant in A, D, E, H ; Dico rectan- 
gula ABx BD, EFxFH, CDxCA, GHxGEefe 
ibi invicem æqualia. 
Si hz rectz parallelæ ſint interſectioni plani ſectio- 


nis cum plano baſis, hxc propoſitio non differt à 


præcedenti; Sin minus, pet punctorum B, C, G, F bi- 


na quælibet ex. gr. C, G agantur ad aſymptotos uſ- 


ue rectæ I CK, L GQ, quæ interſectioni plani ſe- 


Ctionis cum plano baſis parallelæ intelligantur; Erunt 


itaque (ob rectas parallelas) triangula DC K, HGQ_ 
ſimilia; uti etiam 1 CA, L GE Unde 


IC: CA:: LG: GE & 
CK: CD:: GQ: G ductiſque in ſe ordina- 


tim antecedentibus & conſequentibus, erit IC CK: 
CAx CD:: LGxGQ: GE GH. ſed I Cx CK = 
(per Prop. præced.) L Gx GQ; Ergo C Ax CD= 
G Ex GH. Pari omnino modo (Actis per reliqua pun- 
cta B, F rectis, ipſis I C K, LG parallelis) demon- 


$ ſtrabitur ABx BD=CDxCA=EFxFH, & c. 


Curoll. 1. Hine CD = BA, nam 
ABR BD 


39. 
40. 


39. 
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ABB D __ScCDxCA | 
AB«BC+ ABxCDLEUGD*BC4DCxAB, 
demptoque communi, erit ABxBC=CDxBC,z.e. 
AB = CD. Eodem modo EF GH. 
Coroll. 2. Unde AB ACS ABx BD=EFxFH 


E FxEG. &c. 


Coroll. 3. Recta A CD ſectionem in C contingens, & 
ad aſymptotos in A, D terminata à contactu C bilecatur. 
Nam A B ubique=CD; & in hoc caſu coincidunt 
puncta B, C. Similiter ſi B C ad ſectiones oppolitas ter- 
minata per aſymptotôn occurſum tranſeat, ibidem biſe- 


cabitur. Nam CD ubique S AB, . e. CA DB; 


& in hoc caſu coincidunt A, D. 

Croll. 4. Unde in caſibus Corollari 3% erit EF F H 
=ACq=BDq & c. 

Coroll. 5. Coroll. 3. valet converſim. Nempe ſi re- 


4 


cta ACD ad aſymptotos in A, D terminata & ſectioni 


occurrens in C ibidem biſecetur, eadem ſectionem in 
C continget. Nam fi ſectioni denuo occurrat in B, erit 
ACS BD = CD, hoc eſt, punctum B non erit à 
puncto C diverſum. Similiter ſi CB ad aſymptoton in 
D biſecetur, Erit D communis aſymptotòn occurſus. 

Coroll. 6. Binæ rectæ ſectiones oppoſitas contingentes 
inter ſe parallelæ & ad aſymptotos terminatæ d c a, 
DCA, ſunt æquales. Nam dex ca DC CA & 
de ge a, DC SCA. 

Coroll. 7. Conjungens tactus contingentium paralle- 
larum Ce per aſymptotòn occurſum M tranſit. Nam 


per M ducta CM & producta ; Hæc, ob A D in C bi- 


ſectam, biſecabit huic parallelam a 4% hoc elt, tranſibit 
per c, unde non erit a Cc diverſa. 


Lemma 2. 


. Ture@4AD fadti utcunque AB b, ſumpeoges in 


, & 


cadem quouts punto E; $i E cadat inter 
C, Alco 
BEXxXEC=AExED— ACxCD; wel 


BE x 


i 


3 
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BExEC+FAC:xCD=AExED. vel Ge. 


2, Si E cadat inter C, & D, vel (quod eodem redit) 
inter A, & B, erit 


BEXxE CS AC CD- AEx ED; vel 
BExEC+AExED=AC x CD. Ge. 
3. SiE ſit in AD product, erit 
BE ECS AEN EDTA CCD; vel 
BExEC—AExED=ACxCD. gc. 
Nam in primo caſu 


? .* AEXED=ABxEC+ABxCD+BE x EC+BE x CD 45. 


1 ACxCD=ABxCD+BE x CD+ EC ED 


. Unde AE x ED ACx CD=BE x EC. 
l In ſecundo caſu, 


w AC x CD SAB «ED-4-BC x ED 4 1 98 4BCCE, 4 6 
n  AExED=ABxED+BCxED+SCE* ED 


4 


CE xCD —CEq:; 

> Unde 
__ ACxCD— AE x ED = :BCxCE +CEq =BE x EC. 
& Inn tertiocaſu, 

CDxDE N] | 

& BEER LAB. EF +DEq+CDDE 8 45. 
m | AExED 
i- | | 
it + I Jeb den, 

q ACxCD. 


. Schol. Coincidentibus punctis B, C, in primo caſu 
2 his punctum E, & cvaneſcit B Ex EC. 
„ Coincidentibus vero B, C, tranſit caſus ſecundus in 


lam 5, EI. 2. tertius in 6, El, 2. ut cuivis obvium. 49 


C Prop. 


—— 


— 


— — — — 
a — — — — 
— ö IE —— — 2 — —— — — — 


”— Oo - 
> — 
—__ 

— 

— — 


—— 
<4 2 
- —— . —̃— 
—— — = 
- — — 


© C — = 
— — — — — — . 
—— * — — ——— — — — 
— —— —— — — 2 — — 
. o —e- - _ — — - _ 
o 


_—— 


£18 ] 


Prop. XVI. Theor. XV. 


. In Hyperbola & ſeftionbus oppoſitis, /i binæ quælibet 
_ KN, ST, ve / utraqueè ad eandem ſettionem, 
vel utraque ad oppoſitas, vel ſingulæ ad ſingulas, vel 
altera ad eandem, altera ad oppoſitas in K, N; g, T, 
utringue terminate, & fi opus product, ſibi mutuo 
Conran * E, utrique aſymptoto in R, V, M, L; Dico 
KM K's N: 
TN MN T: RTT V.: KEEN, SExET. 
. 2. {dem erit de quadratis hujuſimodi rectarum, quoties 
harum una vel utraque ſectione m, vel utramgue ſe- 
etionum appoſitarum, contingit, vel harum una per 
a[ymptoton occurſum tranſit. | | 


SO. 1. Per utriuſvis rectarum NK utrumlibet occurſum 
52. &c. cum ſectione N, agatur recta X N V, rectæ alteri ST 
rallela, aſymptotis occurrens in X,Y ; erunt triangula 
. NY, L. ER ſimilia, uti etiam M NX, MEV; Unde 
LE: LN: :ER: NT 
ME: MN:: EV: NX. Ductiſque &c. 
LExME:L NxMN:;:ERxEV:NYxNX id eſt 
(per lemma præced.) pro vario ſitu punti E, & per 
prop. 15. cum Coroll. 2. 


EEK Mid [LN*MN\ /SEET*RTXTV\ (NY*NX 
KMxMN—KEXN Y id elt pe RTxTV—SExET NJ id eit 
KEXEN--KMxMN/ \ KMxMNJ \SExXET—RTxTV INT. Tv 


Unde in primo & ſecundo caſu div. in tertio comp. 


KExEN:KMxMN::SExET:RTxTY, unde 


alternando liquet propoſitum. 


2. Oſtenſum eſt in parte prima K Mx MN: RT Y 
TV. KEEN: SEE T: unde coeuntibus punctis 


K & N, T & S vel M& L &c. erit 
Hg. 5 J. 58. KMq:RTxTV::KEq: SEX ET. 
fag.60.KMq:RTxTV::KExEN:SExET. 
Hg. 5. KMq:RTq::KEq:TEq. Et ſic in 
cæteris calibus. 4 
Schholium. Coeuntibus punctis K, N; 8, T &c. Lem- 


ma 


23 
3 
8 


* 


2. 


„„ 


3 
8 > 
* 
FF 
4 
* 
5 
3 
% 
* 
3 
9 
3 
£5 

0 W 

"i 

1 
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ma præcedens in hac demonſtratione adhibitum non 


differt à 5, vel 6, El. 2, ut ſupra adnotavimus. 

Coroll. Si angulus aſymptotòn rectus intelligatur, & 56. 
rectarum una K N, parallela ſit, vel cls rectæ 
alicui AC B per aſymptotòn occurſum C tranſeunti, 
altera vero 8 T parallela rectz DB in occurſu rectæ 
AB unam ſectionum oppoſitarum contingenti; Erit 


KEx ENS ο SEE T. Nam ob ang. rect. & DB 
BI, erit per 31. El. 3%, CBq=DBq, & (per Cœroll A. 
prop. 15.) RTxTV SDB q, & KM MNS CBꝗ. 


2. Sin rect᷑a quæuis A 


& {rc in cæteris caſibus. 
Prop. XVII. Theor. XVI. 


In Fyperbola & Seftionibus oppoſitis ſi Recta quævis 61. 62: 
AB ad eandem, vel ad 7 ſettiones utringue 63. 64. 
terminata, & ſi opus produtta , Vel bing quælibet Gg. 

rect AB, CD inter ſe parallel, & vel utraque ad Supyle figu- 

eandem ſettionem, vel utraque ad oppoſitas, vel ſin- 2 

gulæ ad ſingulas utriuque terminate, & ft opus pro- ; 

duc t, Hinis quibuſcunguc F G, IH inter ſe paralle- 

lis, & vel utriſque ad eandem ſecrionem, vel utriſ- 

gue ad oppoſitas, vel ſingults ad ſingulas utrinque ter- 

minatis, & /i opus produttis utcunque occurrant, ut 

in E, T, vel E, T, S, V punctis; unt rectangula 

„ e ejuſdem rectæ, vel binarum inter ſe pa- 

rallelarum, propor tionalia reftangulis ex contermimnis 

ſeementis binarum reliquarum, hoc eſt 
AExEB:GExED::ATxTB:1ITxTH, & 
AExEB:GExEF::CVx>VD:HYxVL G. 
fic de binis quibuſuis . pe 
T utrivis aſymptoto parallela, 66. 67. 
ſecrioni in unico puncto A occurrens, bints ſtiuſimodi Apt fan 
parallelis I H T, F GE occurrat in T, E; erit Ta ele. 
HTxTI: GENE F:: TA: EA. 
* de rec tarum contingentium quadratis intel. 
e. 


9.2 Rectæ 
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Rectæ omnes (ſi opus productæ) occurrant aſym- 
ptotis in O, P, Q, R &c. ut in figuris. Erit ex præce- 


denti 
AExEB:GExEF::AOxOB:GKxKF 
9, HMxMI 
& ATxTB:ITxTH::AOxOB4S fs. 
Unde AExEB:GExEF::ATxTB:ITx TH. 
Pari modo ob AOXxXOB=CQxQDEGKxKF 
— HM x« MI probabitur | 
-AExEB:GExEF::CVxVD:HVYxVLI. 
Nee aliter ratiocinabere de cæteris punctis; & in caſi- 
bus contingentium. 
66. 67. , 2. Sit aſymptoton occurſus B, & connectatur B A, 
Supple caſus Per puncta T, E ipſi B A parallelz, agantur DT 8, 
ie, KEN; que occurrent neceſſarid utrique aſymptoto 
in D, S; K, N, adeoque (per Coroll. a. prop. 13.) utri- 
que ſectionum oppoſitarum in O, P; L, M; ſint vero 
K, D pundta in aſymptoto ipſi A E T parallela. 
Erit (ob parallelas rectas) AB=DT KE & BK 
—AE BD==A-T: 
Porro (ex priore parte, & ex lemmate 2.) erit in 
caſu Figuræ 66. 


OTxTP LExFM 
 HTxTLEGExEF:: ; DTxTS+OSxSP 8 b 1 ENrTLNXNM 
ac ABxTS+ABq ABxEN+ABq 


g TSTABT FEN+AB 8 DB NT. KB 
4 "Bs | 4 NK &::(ob ſim.triang.)4 574 F EA 
Nec aliter in caſu contacts. 


Eodem modo, per Lemma 2. (pro vario ſitu puncto- 
rum T, E, mutatis mutandis) patebit in omnibus caſibus. 


Prop. XVIII. Theor. XVII. 


68. 69. uc in Hyperbola, & ſeckionibus oppoſitis ſuperior ? 
70. 11. propoſutione oftendimus, propoſitum ſit in Elhpſi G 
7% Parabola oſtendere. Scilicet, (paſito rec as RO, L M, 
om 5 0 parallelas, ſectiouique in R, O, L, M., occarrentes, 
rectis H F, Y Z parallelis, & . ſecrioni in N, F, V, ZE 
| occurrentibus, 


n 


—_ 
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occurrentibus, in puncris &, E, X, V, occurrere,) erit 
GOxGR:LExEM::HGxGF: HExEF 
GO GR:HG GF:: LXX XM: Z XXXIX 
G.ſic de binis quibuſuis punckis. 
2. Sin Hecta F H occurrens Harabolæ in unico puncto 


F, occurrat parallelis RG O, LEM, in G, E; erit rp rot 
FG: F E:: GOx GR: LEXEM. qu0s caſus. 


Eadem de contingentium quaaratis intelhge. 


In Ellipſi, vel Parabola in Conica fuperficie facld, 3. 74. 


ſint rectz exdem quæ in figuris 68, 69. &c. neglectà Suyple ca/4s 


tantum in præſens recta Z V. reliquos. 
Per rectarum RO, LM alterutram RO, & coni ver- 


ticem I tranſeat planum RI O, ſecans ſuperhcies coni- 


cas in rectis I R, I O; Secundum quas plana I RK, 


IO N ſuperficies contingant, ſe mutuo ſecantia in I T, 
& planum ſectionis in RK, ON. 


Per LM tranſeat planum, plano RIO parallelum, 


faciens ſectiones oppoſitas LD M A S, ſecanſque plana 


tangentia in rectis T K, T N quæ erunt propterea 


aſymptoti. 


Per HF & cont verticem I tranſeat planum, ſecans 
ſuperficies conicas in rectis HI A, I D F, planum RIO 
in IG, planum ſectionum in AB CD E, planaque 2 e 


aſymptotos formantia in 1 B, I C. Hem IC 


tands confu- 


Recta A D eſt ad alteram, five utramque ſectionum nm -r;- 


| . : - non exprefſ;- 
341 9 1008 in A, D terminata, occurritque aſymptotis ”” 
3 * 


Per punctum D, in plano ſectionum oppoſitarum 


agatur, uſque ad aſymptotos, recta PD Q parallela 
KLEMN. 


Ob plana parallela, & rectas parallelas PD Q., 


KLE MN, ſimilia erunt triangula RGI, & P DB; 
- GIO, & DC Q. Pariter HIAG & HA E; F DE, 
& FIG, Unde 


IG:DE::GF:FE & 
IG: AE: : HG:: HE Ductiſque &c. 
IGq:AExDE::HGxGF:HExFE. * 
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IG: GO::CD:DQ 
IG: & R:: BD: DP Ductiſque &c. 
5 15 . SDQ&«DP 
1Gq:GOxGR::CDxBD: Jp 
: : ( per prop. 16.) AExED:LExEM & altern. 
IGq:AExED::GOxGR:LExEM : : (prius) 
HGxGF:HExPFE. 
Probandum reſtat | 
68, 69. RGx GO:HGxGF::LXxXM:ZXxXY 
70, 71. Jam vero oſtendimus 
72. RGxGO:HGxGF::LExEM: HExEF 
Supple reli. & pari ratione erit 
Eat r e e e HKS DOLLY 
unde 

RGx GO: HGxGF::LXxXXM:ZXxXY 

Pariter de punctis E, V. Nec aliter in rectis contin- 
gentibus 

55 2. Factis ut in priore parte. Cum recta F H re- 
Fig. 26. ſpondeat rectæ I K in fig. prop. 12, pro Parabola, recta 
ſupra. I A quæ fit a plano per rectam FH & verticem I re- 
hn, ſpondebit rectæ AD in eàdem figura; hoc eſt, crit 
F H parallela I A unde IG AE. 
Eſtque ob ſim. triang. 

FG: F E:: IG: DE:: IGq:IGY DES AE DE 
oſtendetur verò ut ſupra 

IG q: AER DE:: G Ox GR: LEE M unde 
FG: FE: : G Ox GR: LER EM. Pariterque in 
caſibus contacts. 

Schohum. Theorema hoc cum præcedenti licuiſſet 
ſimul una propoſitione complecti, eademque opera & 
cono demonſtraſſe: Cum tamen in hyperbola & ſectio- 
nibus opp. hæc proprietas etiam in plano ſe proderet, 
quo Tyronibus aliquatenus conſultum eſſet, libuit ſeor- 
{1m demonſtrare. 


SECTIO 


L231 


S E CTI O II. 


\ Prop. XIX. Theor. XVIII. 
In omni Seftione conica, & Seftionibus oppeſitis, {i bi- 76. 77. 
7 ne rectæ BI, CI contingentes ſectionem, vel ſeftio- 78. 
nes oppoſutas in extremis recti cujuſuis B C, ſectio- an be. 
n nt, vel ſect᷑. opp. in binis punttis B, C occurrentis, Eupſ,, þ. 


concurrant in I, (vel in Ellipft & ſect. opp. ſint forte cura mme 

inter ſe parallele ) & ex utrauis 3 con- as 4 
Jungentis BC ducatur recta E F, igſi B C parallela, gnatwr. 

ö gue (/t opus produtta ) occurrat ſectioni, vel ſectioni ets OAN, 


opt, vel utrigue ſectionum oppoſitarum in binis 2 - 


punttis E, F, G rectis contingentibus in D, G; Dico rep. ſeg. 
© DE=FG. 
a AC in ſuperficie conica, ſectione, vel ſectionibus 79. 
&- 3 oppoſitis, politique ut in prioribus figuris. Per I pers. 
1t cont verticem A ducantur AB, AC; Plana per rectas Elk, ” 
AB, BI & AC, CI ſuperficiem contingent. | Supple figu- 
per DEFG tranſeat planum, plano ABC paralle. f. 
E lum, faciens ſectionem vel ſectiones EK F, & ſecans 
plana tangentia in DH, HG; Erit E KF hyperbola, 
vel ſectiones oppoſitæ; eruntque H D, H G aſymptati, 
a ac proinde DE F G. 
* In Hyperbola & ſectionibus oppoſitis, hæc propoſi- 
> | tio in plano demonſtrari poteſt in hunc modum. 
o- Sint AV, AT aſymptoti, occurrentes contingenti- g. 


t, bus (ſi opus productis) in T, V, rectæ BC (ſi opus . 
r- productæ) in X, Y, & rectæ DG in R, S; biſectaque 
BC in M, juncta IM [vel || BI, CI] ſecet EF in L. 

Per prop. 16, IB q: IC q: : BTꝗq: VCq; ergo 
BC & TV parallele ſunt, unde (ob BMS = MC) 
recta IM biſecabit connexam ITV in Z. 
O | Rurſus (ob BX =YC&BM=MC) erit XM 


oe . my 3 
r . 
F 


=MY 
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MV; ſi ergo per alymptotdn occurſum A ducatur 

recta AM, hæc (propter parallelas X V, TV & bi- 

ſectas in M, Z) tranſibit per Z, hoc eſt non differet ab 

IM primo ducta. | 
amque (ob BU—=MC,) et DL. =LG; & 


(ob XM / MV) erit RLS LS; undeDR =SG; 


ſed & RE —=SF, unde DE GF. 

Corol}, 1. DF = GE. 

Coroll. 2. Si ( cocuntibus punctis E, F,) recta D G 
ſectionem contingat, A tactu biſecabitur. Si vero pun- 
cta E, F ſint ad ſectiones oppoſitas, recta DG in con- 
+ mg abire non poteſt, ut ex ſupra dictis mani- 
eſtum. 


Prop. XX. Theor. XIX. 


76. 77. Liſdem poſitis, Si per contingentium occurſum 1, & 
78. medium punttum M tactus conjungentis C duca- 
Supple fg%- ur recta IM; vel ſi contingentes ſint parallelu, per 
Centium pa- M ducatur I M igſis contingentibus parallela, Hlæc 
rallelarum. rectas omnes E F ipſi BC parallelas, & ad ſecrionem 
vel ſecriones oppoſitas utringue ter minatas, bifariam 


ſecabit. 


Nam ob ſimilia triang. IBC, IDG & BM NMC, 
erit etiam DL LG; eſtque (per præced.) DE = 
FG, & DF g GE, unde additis vel demptis æquali- 
bus erit LE = LF. | 


Si contingentes ſint parallelæ, erit BM =DL = © 


MCS LG & c. ut prius, 


Def. Rectæ I M hoc modo genitæ, atque infinite 


extenſæ Diametri appellantur. 


2 vero MC, vel MB, atque omnes his paralleles 
, vel LE, intra ſectionem, vel inter ſectiones op- 


ſitas, dicuntur Ordinate ad diametrum IM. 


Coroll. 1. Ob ordinatas ſic biſectas in Hyperbola, & 
Parabola, (quarum curvæ poſt B C infinite ſe utrin- 


que extendunt) diameter in unico tantum puncto H 
| ſectioni n 


1 


b 


nalia ſunt. D 
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ſectioni occurrit ; In hyperbola tamen occurr-t, eddem 
de cauſa, ſectioni oppoſitæ in K. Ellipfi occurret in 
binis punctis H, K. Inter ſectiones oppoſitas neutri 
earum omnind occurrit. 

DF. In Hyperbola, vel Sect. opp. & Ellipſi, Dia- 76. 55 
metri infinite extenſæ pars H K Diameter in anſueiſa 
dicitur. 

Et in omnibus ſectionibus punctum H, vel K Her- 
tex dicitur; & in opp. Sect. & Ellipſi dicitur vertex K 
vertici H Oppeſitus, & viciſſim. 

In, oppolitis ſection ibus Diametri H K utrique ſe— 


ctioni occurrentes vocantur Diametri Deter minatèé; 78. 

Diametri vero inter ſectiones Jnaeterminatæ. Utriuſ- 

que nominis ratio in aperto eſt. | 
In omnibus ſectionibus partes H M, HL, vel KM, „s. 


K L vocantur Diametri Interceptæ vel Abſciſ/e. * 

Coroll.2, In Hyperbola & Ellipſi; cum fit BM x M C 
z=MCq ELxLF=LFq erit (per prop. 17. & 
td KMxMH:KLxLH::MCq:LFq. Et ſic 
ubique. | 

Groll 3. In Parabola, cum Diametri in unico tan- 76. & 
tum puncto H ſectioni occurrant, liquet (per prop 12.) . rr 
eas non diverſas elſe à rectis I K factis à plano per 744 
contactum A D, planumque ſectionis in I K ſecante; 
adeoque (ob planum ADE plano ſectionis paralle- 


lum, ) eſſe omnes inter ſe parallelas ; Et porro idem 


præſtare, quod eædem rectz I K in prop. 18. 


Coroll. 4. Et propter ordinatas biſectas, (per prop. 56. 
18.) Erit in Parabola J | 
> HM:HL::MCq:LFq; Et ſic ubique. 

Coroll. 5. Per Coroll. 2. liquet ordinatas ad quamli- 6. 


bet diametrum in Ellipſi, quo magis ab utroque vertice 
diſtant, eo majores eſſe, donec ad medium diametri 
punctum deventum fic; Eritque ordinata per hoc pun- 
ctum maxima. 
vertice diſtant ſunt æquales; Et converſim. Ita enim 
ſe res habet in rectangulis ex ſegmentis diametri, qui- 
bus ordinatarum conterminarum quadrata proportio- 


Et quæ binæ zqualiter ab utroque 


— -_ 
ww 


Coroll. £ 


76. 77. 


80. 81. 


No. Br. 
82. 83. 


80. gl. 
1. 
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Coroll. 6. Similiter in Hyperbola & Parabola, quo 
longius ordinatæ à diametri vertice diſtant, eo ſunt 
majores. Et in oppoſitis ſectionibus, quæ binæ æqua- 
liter ab utroque ejus vertice diſtant, ſunt æquales; Et 
con verlim. 

Coroll. J. In Hyperbola & Parabola, quarum curvz 
inſinite fe extendunt, hunt tandem ordinatz data qua- 
vis rectà // majores. Nam ſi in Hyperbola ita ſuma- 
tur punctum L ut ſit K LιIL H: KMM H q 
M Cq erit ( propter coro/l. 2.) LF /f. Eodem 
modo ( mutatis mutandis ) liquet in Parab.per Coroll. . 
Unde porrd recta diametro- catvis parallela, ſcion, 
vel utrique ſectionum oppolitarum neceſſariò occurret. 

Coroll. 8. In omni ſectione, Quæ HN, vel K P per 
verticem H, vel K ducitur ordinatis parallela, Sectio- 
nem contingit; Et converlim. Nam ſi aliqua ejus 
pars ſit intra ſectionem, à diametro biſecabitur, quæ 
tamen huic non occurrit niſi in ipſa ſectione. 2, Quæ 
in H vel K contingit, erit ordinatis parallela. Nam 
binæ rectæ diverſæ in eodem puncto non contingunt. 

Coroll. 9. In Ellipſi & Sectionibus oppoſitis, Recta 
K conjungens tactus contingentium parallelarum eſt 
diameter rectarum BC, E F hiſce contingentibus pa- l 
rallelarum. Nam ſi quxvis alia VR dicatur earum 4 + 
meter, rectæ in ejuſdem extremis V, R, rectis B C, FE , 
parallelæ, (per præced. Croll.) ſectionem contingent, 
unde aut plures duabus rectis parallelis ſectionem, vel 
ſect. opp. contingent, contra Coro//. 5. prop. 11, aut 
non erit VR ab HK diverſa. 4 

Croll. 10. In omni ſectione conic, & in ſe. opp. 
& inter ſect. opp. Quæ binas rectas inter ſe paralle- 1 
las, vel utraſque ad eandem ſectionem, vel utraſque 
ad oppoſitas, vel A ad ſingulas utrinque ter- 
minatas, biſecat, Exit harum, atque omnium his paral- 
lelarum diameter. Nam propria diameter has biſecat, , 
& _ rectæ a ſe invicem diverſæ has biſecare non js 

oſſunt. 3 
F Coroll. 11. Et in omnibus ſectionibus, & in ſect. 
opp - 
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o _ opp. fi recta HO in quovis puncto H ſectionem, vel 
utramvis ſectionum oppoſitarum contingat, atque huic 
parallela quzvis BC ſection, vel utrivis ſectionum 
t oppoſitarum in punctis B, C occurrat, Recta H M, quæ 
tactum H, & medium punctum M rectæ B C conjungit, 
& erit hujus atque huic parallelarum diameter. Patet ut 
a- Coroll. 9. 
ba-  Coroll.12. In Parabola, Si in puncto quolibet H con- 82. 
'q tingat H O, ſitque huic parallela quælibet B C utrin- 
m que ad ſectionem terminata; Quæ HM per tactum H 
be diametro cuivis S T parallela, erit rectæ BC, 
ni, atque huic parallelarum, diameter. Nam harum dia- 
et. meter (per Coroll. præced.) per H tranſit, & ( per 
der Coll. 3.) eſt parallela S T, ideoque non eſt ab H M 
10 diverſa. | 
jus - Coroll. 13. Parabolæ diameter, præter ordinatas ſuas, 
uz nullam rectam utrinque ad ſectionem terminatam biſe- 
cat. Nam Pope diameter hanc biſecat, Et à dua- 
am bus rectis parallelis, a ſe invicem diverſis, biſecari nequit. 


t. . Onvroll. 14. Ideoque in Parabola, duæ recte ad ſectio- 
Ma nem utrinque terminatæ ſe mutuo non biſecant. 
elt Coroll. 15. Contingens parabolam omnibus diametris 82. 


pa productis occurrit. Et quælibet recta utrinque ad pa- 
*  Tabolam terminata & ſi opus producta, omnibus dia- 
E metris fi opus productis occurrit. Nam quæ uni paral- 
ent, lelarum occurrit, occurrit omnibus. | 
vel Coroll.16. Si in ParabolA recta quævis HM, diame- 82. 
aut tro cuivis ST parallela, rectam quamvis B C utrinque 
dd ſectionem terminatam biſecet, Erit hujus atque huic 
parallelarum diameter. Nam omnes diametri ſunt pa- 
rallelæ (per Coro/l.3.) Et (per 13.) præter ordinatas 
(que ſuas nullam omnino rectam ad ſectionem utrinque ter- 
tet- minatam biſecant. | 
aral- Coroll. 17. In omnibus ſectionibus, & ſectionibus % 
ecat, oppoſitis, ex diametrorum geneſi liquet Contingentes 8. | 
non in extremis rectæ cujuſvis B C, ad diametrum quamli- 

bet H ordinatæ, ſuper eadem diametro coire in aliquo 
ſe.) puncto! ; aut elle eidem parallelas. \ 
opP Prop. 


84.85. 


86. 87. 


86. 
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Prop. XXI. Theor. XX. 


In Elipſi, & ſccrionibus oppoſitis, Que D H E per me- 
dium punctum H diametri cuſuſuis A B (qua: in opp. 
ſe. fit determinata ) utcunque ducitur, Seeltoni vel 
ſectionibus oppoſitis in punt71s E, D occurrens, a pun- 
&o H bifariam atviditur. 


Si DHE ſit ad diametrum AB ordinata, jam liquet 
propoſitum. Sin minus; è punctis E, D intelligantur 
ordinatæ ad diametrum AB, rectæ EG, DF; Quz 


parallelæ cum ſint, erunt triangula HE &, H DF ſimi- 


{imilia ; 

Per Coroll. 2. præced. erit 
BFxFA:BGxGA::DFq:GEq:: ( propter 
ſim. triang.) FHq: GHq unde alternando, & com- 
ponendo in Ellipſi, dividendo in oppofitis ſectionibus, 


BF x FA + FHq BG x GA + GHq 
FHq— EF «FAG FRq::3GHq — BG xGA &: GH 
7. e. H Ag . 1. e. HAq 
Unde FH= GH & ob ſim. triang. inde DH HE. 


Prop. XXII. Theor. XXI. 


In Hfperbola, vel oppaſitis ſectionibus, omnes diametri 


coeunt in occurſu aſymptoton H, guarum determinate 
tbidem ſe mutuo biſecant. Et in Ellipſi omnes dia- 


metri coeunt , & ſe mutuo biſecant, in communi quo- 


dam intra ſectionem puncto H. 


Cum diametri determinatæ in hyperbola vel opp. 
ſect jungant tactus contingentium parallelarum, tranſ- 


ennt omnes ( per Corll. 5. prop. 15.) per punctum H, 
& (per Coroll. 3. ejuidem prop. 15.) idem biſecantur. 


indetermmatz vero biiecant omnes ordinatas ſuas in- 
ter tectiones, quarum una neceilarid per H tranſit, & 


idem biſecatur; Omnes itaque diametri indetermi- 7 


. 
14 

2 
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Natæ pariter per H tranſcunt. 
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In Ellipſi, fi per duarum quarumlibet diametrorum Sy. 
AB, E D media puncta C, H ducatur FCH G, ſectio- 
ni utrinque occurrens, hzc (per præced.) tam in C, 
„ quam in H biſecabitur; Coeunt itaque puncta C, H; 
unde liquet propoſitum. : 

Def. Punctum H Centrum, dicitur. $6. 87. 

Corollatia ad hanc & præcedeutes aliquot propoſitione s. 

Croll. 1. Omnis recta E H per punctum quodvis E 88. 89. 
Ellipſeos, vel utriuſvis ſectionum oppoſitarum, & cen- 
trum H ducta, eſt diameter rectarum contingenti in 

puncto E parallelarum. 

Coroll. 2. Et omnis recta HM, per centrum H, & me- 88. 89. 
dium punctum M rectæ cujuſvis B C ad Elliplim, vel 
hyperbolam, vel ſectiones oppoſitas utrinque termina- 
tz, ducta, eſt hujus atque huie parallelarum Diameter. 


x Nam biſecabit ad centrum (per prop. præced.) re- 
x clam rectæ BC parallelam; unde (per Core/. 10. prop. 
2 


20.) erit harum diameter. 
Coroll. 3. In Ellipſi, & Hyperbola, & inter ſectiones 
9 oppoſitas; Diameter, præter ordinatas ſuas, nullam re- 
7 Alam ad ſectionem, vel ſectiones oppolitas terminatam 
.̃niſi in centro) biſecat. Nam omnis hujuſmodi recta 
2 propria diametro biſecatur, & à binis rectis à ſe in- 
vicem diverſis (niſi in communi earum occur ſu) biſe- 
i cari nequit. 
% Ceroll. 4. Atque hinc binæ rectz ad Ellipſin, Hyper- 
a- bolam, vel Sectiones oppoſitas, terminatæ (niſi in Cen- 
% tro) ſe mutuò non biſecant. 
Ceproll. 5. In oppoſitis Sectionibus, & in Ellipſi, par- 
tes oppolitz à quavis diametro A B abſciſſæ ſuprapo- 
ſitæ congruunt. Nam duct alia quà vis diametro E H D, 86 87. 
EX ſuprapolitis figuris, congruent (ob æquales rectas & 
H, angulum communem) puncta H, A, D, punctis H, B, E 
ur. reſpectivè; & ſic de cæteris punctis. 5 
n-. Croll. 6. Unde ipſæ ſectiones oppolitz ſupra poſitæ 86. 
& congruent. 


Prop. 
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Prop. XXIII. Theor. XXII. 


90. 91. In ſeckionibus oppoſitis, & in Ellipfe, Si per centrum 
C agatur ret ta E D diametri alicujus A B(gue in opp. 
Sette. ſit determinata) ordinatis &] parallela, Hiſeca- 
bit hec rect᷑as omnes F G diametro AB parallelas, G 
ad ſectionem, vel ſeftiones appoſitas, utrinque m F, G 
terminatas. Et conver ſim. 


r i ww T7 


A punctis F, G intelligantur ad diametrum A B or- 
dinatæ F H, GI; Ob wy parallelas erit FH =G1, 
unde (per converſ. Coro/l. 5. & 6. prop. 20.) AH= 
Bl, & (ob AC=CB)HC = Cl= (ob rectas pa- 
rall.) G MS MF. 

2. Si FG biſecetur à recta E D in M, erit parallela 
A B. Nam factis ut ſupra, Erit (ob F H parall. GI) F M. 
HC:: MG: CI. e. (ob FM ex hyp. MG) HC 
Cl, unde & AH BI, & (per Coroll. 5. & 6. prop. 
20.) FHS GI: Ergo cum ſit HF || Glert FG 

90. 91. || AB. | 
4 Cirell. 1. Hine recta FG eſt ad diametrum ED or- 

inata. 
Def. Diameter E D infinitè extenſa dicitur diametro 

91. AB Comjugata. 

90, In Ellipſi eadem utrinque in E, D ad Sectionem 
terminata, Vel in oppoſitis ſectionibus, abſciſſis utrin- 
que CD, CE, ut ſint exdem contingentis in utrovis 
vertice B, ad aſymptotos utrinque terminatæ, partibus 
B K, BL æquales, (proindéque zquales inter ſe) Dici- 
tur D E Secunas diameter diametro A B conjugata, & 
viciſlim. 

_ Coro/}. 2. Conjugatarum diametrorum ordinatæ ſunt 
diametris ſuis reciproce parallelæ, Conjugatz diametri 
ſunt ad ſe mutud ordinatæ, Et cujuſvis diametri unica 

. eſt conjugata. . 
99 Corll. 3. Ordinatarum ad diametrum quamvis ED 
inter ſectiones oppoſitas (i. e. indeterminatam) HJ 

he eſt © 


m a jeff A ee 0 a ew oc xr wr 
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elt quæ per centrum tranſit, & à centro remotiores ſunt 

propioribus majores, fiuntque tandem dat4 quavis re- 
Ca S T majores. Nam quo major eſt C Mi. e. I G, eo ma- 
jor BI, & proinde eo major CI =M G. Sumprique 
CI ST ductàque I G parallela ED, & GM parallel3 
Pr IC, erit ordinata & MS CI, . e. c ST. 
& þ Coroll. 4. In . ſectionibus, conjugatarum 990. 
„ diametrorum una elt determinata, altera indecerminata. 
Nam ordinata ad diametrum determinatam occurrit 
utrique * in P, Q ad eaſdem partes cum ſe- 
ctione, unde huic parallela extra angulum aſymptotòn 
cadet. Et vice verſa. 

Coroll. 5. Cum omnis recta per quodvis punctum 9. 
. in utravis ſectionum oppoſitarum (modo 1 
p non parallela, nec ſectioni oppoſitæ occurrens) eidem 
ſectioni denud occurrat, ſitque ad diametrum aliquam 
M. determinatam ordinata, habeatque rectam aliquam per 
jc Centrum extra angulum aſymptoton cadentem ſibi pa- 
rallelam; Atque omnis recta intra angulum aſympto- 
6 don cadens fit diameter determinata : Liquet omnes 
rectas per centrum ductas eſſe diametros ; Exceptis tan- 
tummodd Aſymptotis, quæ quaſi limites ſunt, qui de- 


or terminatas diametros ab indeterminatis dilterminant, 
tro & in quas diametri (ut de contingentibus jam olim 
| dictum eſt) ultimd degenerant. Nam abeunte puncto 
om Bin infinitum, Contingens K BL (accedente puncto 
in. L ad C,)- cumque hic huic parallela ED, atque has 
vis conjungens CB, aſymptoto CK omnes coincident, ut 
dus  advertentl facile patebit. 

ric In Ellipſi omnes omnino rectæ per centrum (per | 


& Coll. 1. prop. 22.) erunt diametri. 
' ©.» Ooroll. 6. In Hyperboli, vel oppoſitis ſectionibus, 
& Ellipſi, Contingens in vertice cujuſlibet diametri oc- 
currit omnibus diametris, ſi opus productis, exceptà 
duntaxat huic conjugatd. Idem de ordinatis ad quam- 
bet diametrum (fi opus productis) intellige. ö 
Coroll. 5. In Hyperbola, & Ellipſi, CBq:CDq:: go. gr. '1 
ZAIxIB:IGq. Nam in hyperbola, Fg ITS 3 


90. 


91. 


92. 23. 
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&O1x1G SI q, unde patet per prop. 16. In Ellipſi 


CBq = ACxCB, unde patet per Coro//. 2. prop. 20. 


Coroll. 8. Si angulus aſymptotòn ſit rectus, erit ubi- 
que C B C D, ſi acutus CB CD, ſi obtuſus CB 
CD. Nam ſemicirculus diametro K L, E D in primo 


caſu tranſibit per C, in ſecundo citrà, in tertio ultta C, 


unde CB reſpectivè =, cg, =BL 1. e. C D. ſi Elliplis 
{it circulus erit ubique CB = CD. 


Prop. XXIV. Theor. XXIII. 


In Fyperboli & KEllipſi, ſit uælibet diameter D F,(quez 
tamen in byperbola ſit determinata) cujus vertex D, 
vertex oppoſitus F, ſecunda diameter huic conjugata 
GB, G adDF quælibet ordinata K N; Fiat ipſis 
FD: GB: fertia propor tioualis LR, in qua (ultra 
R product in Hyperbola) ſumatur punctum M, ut ſit 
FD: DK:: LR: MR; Dico NK q F KX MR 
—=DKx LM. | 


Ob FD: DK:: LR: MR eri componendo in Hy- 

perb. dividendo in Ellipſi 
F DTHDK N --LREMRT. 
FR ee DK:543” un 

Unde FRxXxMR=DKx LM. Rurſum ob FD: 
GB: LR erit 

FD: LR: : FD q: GB q :: (horum ſubquadrupla) 
C Dq: CBq:: (per Coroll. 7. præced.) DK x FK: 
NKyg::(exhyp)JDK:MR::DKxFK:MRxFK, 
ErgoNKqz=MRxFK=DKxLM. 


D Recta LR dicitur Latus rectum live Parameter. 


Rectangulum ex diametro quavis & ſua parametro 
F Dx LR vocatur Fgara iſtius diametri. 


Coroll. 1. In hyperbola, fi angulus aſymptoton ſit 
rectus, erit omnis diameter ſuæ parametro æqualis & c. 


patet ex Goroll. 8. præced. | 
Def. Hujuſmodt vero hyperbola, ob tranſverſam dia- 


PRE 
n 


* 


metrum (quæ & Latus tranſverſum quandoque dicitur) 
parametro 
=> 


* 1 
4 2 
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parametro five lateri recto æqualem, dicitur Hyper- 
. bola Azuilatera. N 

* Coll. 2. Si Ellipſis fit Circulus, erunt omnes para- 


I metri diametris ſuis & ſibi ipſis æquales. 
* Coroll. 3. Et in quũlibet Elliphi, binz quzlibet dia- 
„ metri conjugatz ſunt duz mediæ proportionales inter 
s cearum parametros. Jdem in Hyperbolà intellige. * 
Coroll. 4. G Bq = figuræ diametri FD; & CBq=! 
ejuſdem fig. 


Coroll. 5. DF: LR:: DK FK: NR q · Patet ſupra. 92. 93. 
Coroll, 6. Quadratum ordinatæ NK in Hyperbola 93. 
4 _excedit rectangulum ex parametro L R & diametro in- 
D, tercepti DK, 7. e. LR D K, rectangulo DK x MR, 
a quod ſimile eſt figuræ diametri FDx LR. Nam NK q 
25 —DKxLM=LRxzDE+MRxDK. Et FD: 
14 DK:: LR: MR, 2. e. FDxLRimileDKxMR. 
fit  Coroll. y. In Ellipſi vero, Quadratum ex N K deficit 92. 
R > rectangulo LRxDK, rectangulo DK x MR, quod 
: fimile eſt figuræ diametri; Et a rectangulo LRxFK, 
rectangulo F K x LM, quod eidem figure etiam ſimile 
ly- et. Nam NKq=DK LM SRL DK — MR 
DK; ENKq=FEx*xMR=FKxLR—EFK 
x LM. Eſtque (ut prius in Hyperbola) F DxL R ſi- 
mile DKxMR, ſimile FK x LM. 
D: Schol. Ex hoc exceſſu & Defectu quadratorum ex 
Ocdinatis, in HYPERBOLA, & ELLIPSE, Magnus 
la) alle è veteribus Geometra APOLLONIUS Pergens hæc 
15 nomina ſetionibus impoſuit, quibus uſa eſt omnis poſte- 
KR itas. 
Prop. XXV. Theor. XXIV. 
ter. = | 1 55 
tro In Parabola, fit quælibet diameter D C, & ad hanc 94. 
= gqgualibet ordinata BC; ſi intercepiæ diametro DCG 
fit contermine ordinate C B, fiat tertia proportionaiis 
& G. LR; Dico quadratum ordinate cujuſuis ad eandem 
* arametram KN agquale eſſe reftangulo ex eadem 
dia- recta LR & intercepts diametro D K, viz. NK q 
tur) LRD RK. : by 
1 | E O 


43. 


— 


1etro 


$ 


* 
1. 


1 
20 
6 
1 * 


cCtaàque LA K his paralleR occurrente diametris in L, 
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Ob DC: CB: LR erit CBq =D CxLREt(per * 
Cos oll. 4. prop. 20.) 


rr. | 
DCER NL NKqtitDC:DR::DCxLR:DKxLR. 


Unde NK q DR LR; & lic ubique. 

Def. Recta LR (ticut in Hyperbola & Ellipſi) dicitur 
Zatus rectum ſeu Parameter. 

Schol. Ex eo quod quadratum ordinatæ Cm paratum 
live applicatum rectangulo ex abſciſs & parametro, ei- 
dem æquale lit, Hæc ſectio Apollonio PARABOLA 
dicta eſt. 

Prop. XXVI. Theor. XXV. 


In Parabola, ſi bine quælibet diametri C D, GE (qua- 
rum vertices C, G) /t opus productæ, rectæ cuivis | H 
ulringue ad Sectionem in |, H terminate, & ſi opus 
produclæ, occurrant in binis punctis D, E, vel binis 
guibuſurs rectis inter ſe parallelis I H, OP, ad ſecrio. 
nem ut prins ter minatis occurraut in D, Q, E, R; 
Si refta [it unica, Hit, f 

ID*DH:HExEI::CD:GE. Sin bine ſint res, © 
ID*DH:ORxRP::CD:GR; & /i de cæte- 
r1s pune7 ls, | 5 

Idem erit de quadratis contingentium, ſi coeuntibus ex 
gr. punctis H, I recla unica, vel binarum rectaruim 
alterutra fiat. contingens, vis. HDq:IEq::CD: © 
GE & : 

HDq:ORxRP::CD: GR ic de cæteris puntZis, 


,, 


Biſcctis IH, OP in S, T, Connexa S T occurrat ſe- 


ctioni in A, crit hæe rectarum I H, OP diameter; du- 5 


K, eadem ſectionem in A continget; à punctis C, G 

intelligantur ordinatæ ad diametrum AST rectæ C M, 

GN, quæ erunt propterea rectis L AK, IH, O P pa- 
rallelæ; Erit per prop 18. | 1 

| A 35 

1 IDDH.4 68145 ;: CD: CL & per Carol. prop. 2s 

* No 


8 
£3; 
. 


"YU 
: "= MAT 
9 N 
5 Th + aT | 
Ts 
* 5 
** 


Yr | F 2. NGq: CMA. JK Nc. T ergo ex æquo 

ID =D H: NGq:: CD: G K; & per prop. 18. 
= . SAKqy GRE. GEK. 

3. HExE1: INGel G E: G K; ergo ex æquo 

r 41D*DH:HExEI::CD:GE. 

=Rurſus, per prop. 18. | 
1 5. ORXRP: HExEI:GR:GE; ergo per pro- 
„ port. 4. & 5. ex æquo | 


„ ID DH:ORxRP::CD:GR. & ſic de cxte- 
ris punctis, 
Si recta DI HE fir contingens, coeuntibus punctis 
H, I fit I D DH DHNA&EINEH S IE q &. 
„ Ooll. Si MX it parameter diametri AS T, erit G E 
y xVX=IExEH, & ſic de punctis D, Q, R. Nam 
965 (per hanc prop. 26.) ISX SH SHq:IExEH:: 
wie | AS:GE::VXxAS:VXxGE;SdVXxAS (per 
„„ prop. præced) =S Hq; Ergo&VXxGE=lE x« 
= EHz7ze VX: IE:: EH: GE. Hoc eſt, ut parame- 
ter diametri cujuſvis in Parabolà, ad ſummam duarum 
quarumlibet ordinatarum ad eandem diametrum; fic ea- 
N rum difterentia, ad differentiam abſciſſarum. Nam VX 
e. Welt Parameter, I E (ob I Sr SH & SE NG) eſt ſum- 
ma ordinatarum S H, NG; EH eſt earum differentia, 
* Et EG Ns et abſcilliram A S, A N diſferentia. 


D Prop. XXVII. Theor. XXVI. 


S dug rectæ I. A, A E, quamlibet e ſectionibus conicis, 
ſo. vel ſeetiones oppoſitas in L., E contingentes, vel qua- 
du. um una AL mbyperbola, vel ſettionibus opp. ſit 
1 forte aſymptotos, concurrant in A, Recta vero quævis 
GND carum alleri E A parallela (ſi opus produtta) al- 
ber LA (ſi opus product̃æ) occurrat in B. O ſectioni, 
ee / utrivis ſectionum oppoſitarum in N, D, O factus 
8 co ungenti l. E vel (/i L A fit aſ[ymptotos) rectæ per 
= zadtumPF, alymploto L A parallelæ, in R; DicoBRq 
20. =BDxBN. N s 
1 E 2 Ide ni 


95. 96. 


95. 


99. 1, 


07. 98. 
99. 1. 2. 
3» 


4. 5. 


97. 98. [dem erit de quaarato ex BD vel BN, /# coeuntibus 
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punts N, D, rea RB DN ellip/in, vel unam © 
ſecrionibus oppoſitts conting al. 


Nam ( per prop. 17. vel 18.) BDxBN:BLq:: 
AEq:ALq: : (ob ſim, triang.) BRq:BLq. Ergo 
BD x BN = BR q. | 

Si (tactu L in infinitum abeunte) recta AL fiat 
aſymptotos, erit (ob punctum L infinite diſtans) EL 
parallela A L unde BRq=AEq=(per Coroll. prop. 
15. BDx BN. 

2. Coeuntibus punctis D, N, fit BDx<BN=BNq 
vel BDq=(prius) BR q. 

Coroll. Si RB D N lit contingens, ob BR q=BNq, 
Erit BR=BN vel BD. | 


A +. 

N 

7 

+ 0 
E 

2 1 * 
4 

5 L 
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Prop. XXVIII. Theor. XXVII. 


In Fyperbola vel Sectionibus oppoſizis, fi a bints pun- © 
ts A,D aganiur duæ rectæ AG, D F inter ſe paral- 
lele, utrivis aſimpioto ( ſi opus productæ) in G, F, 
occurrentes, & ab iiſdem punctłis totidem aliæ A H, 

DI, znter ſe quoque parallelæ, alteri aſymptoto (/i 
opus 755 occurrentes in N, I; Dico A Gx A H 
—DFDL 


Connexa A D, (& ſi opus producta) ſecet aſymptotos 
in B, E; Erit ob AB = DE, & BD EA, & ob 
ſim. triangula | 


Do: BRM:AG:DE & q 


ED:EA::DI:AH Ergo 
AG:DF::DI:AH 
re AGxAH=DFxDI. 5 
Coroll. 1. Hine ſi AG, DF ſint aſymptoto CH, & 
AH, DI aſymptoto CG parallelz, erunt conſtituta pa- 
rallelogramma CG AH, CF DI zqualia. Nam paral- 
lelogramma æquiangula proportionalia ſunt rectanguls 
& lateribus, quæ (prius) æqualia ſunt, 18 


ia, 
4 5 ; 
3 
2 
Coro, 
HEE 
71 5 
. g 
7 
3 
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5 Coroll. 2. Unde Rectæ BAE, K DL. hyperbolam +. 
vel ſectiones oppolitas utcunque contingentes, ab an- 
gulo aſymptoton abſcindunt triangula L CK, BCE. 


qualia. Nam æqualia parallelogramma 1 DFC, GAH C 


(ob K L, BE, in D& A biſectas) ſunt eorum dimidia 
20 =» Corell. 3. Ob æqualia triangula ECB, LK C, & an- 7. 
gulum ad C communem, vel æqualem; Erit 
at 1. LC: CE: : CB: CK. Et componendo vel di- 
1 CB#+CK 
p. C2 1 — 
-E JE Bk en 
lq Oroll. 4. Si contingentes ( {i opus productæ) con- 7. 
currant in O; addito vel dempto communi ſpatio 
h CEOK, æqualia etiam erunt triangula OKB, OLE, 
& angulus ad O communis vel æqualis; Ideoque 
1. BO: O E:: LO: OK; unde comp. vel div. 
= BOZOE OE LOZOK OK 
un- 3 VOL C:4ea 
ral. BE BO LK LO 
F, Et dimidiatis antecedentibus, erit 
H, 3. BA: O E vel BO:: LD: OK vel LO. 
Ui Et dividendo 
\ 
BO - BAN. rn. ILO LD 
+ i os ein 77003 Ge. 
tos 
ob Prop. XXIX. Theor, XXVIII. 


Si recra LT Afperbolam in T contingens utrivit aſym- 8. 9. 
Proto occurrat in L, ab L vero ducatur recta LO P, 
gue ſectioni, vel ſeckionibus oppoſitis , occurrat in 
Auobus 


punct᷑ is O, P, Et & punc tis O, T, P, ducan- 


tur rectæ O Q, TV, PR aſymptoto CL in qua eſt 


„& 5 puntFum L parallele, alteri aſymptoto C M (/i opus 
pa- product) occurrentes in Q, V, R; Si puntta O, P 
ral int ad eandem ſectionem, Rectarum O Q, PR ſum- 
zuls ma, Sin ad poſes, earundem differentia, æqualis 

eit dupiæ T V. \ 
Products 


33 1 
Productæ {i opus LT, LO P occurrant aſymptoto 
VR in A, M, & ab utrovis O, P, (ex. gr. O) ducatur 
OB parallela V C, occurrens L C in B. , 
O crianguls MPR, OLBfimilia, & MP = OI, © 
erit PRS LB. Eſtque B C O, unde CL =O Qt 4 
PR (ob ATS TL) 2 T V. 
Coroll. 1. Hine ſi per idem punctum L ducantut 
quotlibet L. OP, erit duarum quarumvis OQ, P R ab 
ejuſdem rectæ L OP punctis ductarum ſumma, vel 
differentia, duarum O Q, P R ab alterius cujuſvis re- 
ctæ L OP punctis ductarum ſummæ vel difterentiz x- 
qualis. Nempe ubique æqualis duplæ T V. 

10. Coroll. 2. Si Recta per L ſit alteri aſympiòton paral. 
lela, in unico puncto O ſectioni occurret ; Eritque, in 
hoc caſu, ſola OQ Sn 2 T V. Nam OQ=CL= 
2 TV. Unde in Corollario precedent eadem eſt ra. 
tio ſolius hujuſmodi O Q, quæ duarum aliarum O Q 
PR ſummæ, vel differentiz. 


OQaSnOoan E504 coy we 


Prop. XXX. Probl. II. 


423 Date res lineæ, D E, ad ſeckionem quamvis conicam, 
* vel ad ſectiones oppofitas utringue in D, E terminatæ, 
atametrum invenire; Fi centrum in Hyperbola ve 


opp. ſcer. & Hllipſi. 


Ducatur quælibet H I ipſi DE parallela, ſectioni, 
vel ſectioni oppoſitæ, vel ſectionibus oppolitis utrin. 
que in H, I, occurrens. Biſecentur DE, HI in F, G; 
Erit connexa F G rectæ D E diameter, per Coro/l. 10. 
prop. 20. 
II, 12. Inventd hoc modo qualibet diametro ellipſeos, vel 
determinata hyperbolæ, hæc producta occurrat ſectio- 
ni vel ſectionibus oppoſitis in A, B. Biſecetur A B in 
C; Erit C centrum per prop. 22. Vel inventis hoc modo 
duabus quibuſvis diametris, Hæ (per eandem prop - 
22.) in Centro ſe inter ſecant. Poſteriori methodo, 
data utriuſvis & ſectionibus oppoſitis, vel Ellipſcos By 
aliqua tantum portione, centrum inyenitur, . 


11. 12, 


r es 
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.. Prop. XXXI. Probl. III. 

n omni ſeftione conica, & inter ſeftiones oppoſitas, A 

Q io Hato bins puncto D, ad datam diametrum A B, = 47 
* ducere ordinatam DO; Et diametrum huic conju a 

y tam in Hyperbola vel ſect. opp. & Ellip/. 


vel In Hyperbold, inter Sectiones oppoſitas, & in El- 15. 16. 
pli, Invento centro C, connexa D C & producta oc- 17: 
curret ſectioni, vel ſectioni oppoſitæ in E; Per E du- 
Ga EF parallela A B occurret ſectioni, vel ſectioni 
oppoſitæ in F, vel forte ſectionem, vel ſectionem oppoſi- 
mm in E. continget tantùm. Si occurrat in F, con- 
nexa DF occurret diametro A B in O; Eritque DO 
grdinata quæſita. Nam DC=CE unde ob parallelas 
0 Fctas erit DO SOF. Liquet ergo propoſitum per 
roll. 2. prop- 22. 
Si recta per E diametro AB parallela fit contingens, Se feu- 
erit 1pla DE ordinata quæſita. Nam ( per Coroll. 3 
cam, Prop. 22.) erit in hoc caſu recta E F parallela ordina- 
nate, 5 ad diametrum DCE, unde (per prop. 23. & def. 
a vel eq) ECD, BCA ſunt diametri conjugatæ, ideoque 
| * ejuſdem prop. 22. Corol/. 2.) ad ſe mutuo ordina- 
de. Invent vero quilibet ordinatd, recta per centrum 
d * parallela erit diameter huic conjugata. 
> > + In Parabold, Ducta utcunque D A diametrum AB 18. 
50 m A ſecante; in D A productaà, fiat A E DA; Ducta 
vero EF ipli AB parallela occurret ſectioni in F, 
junctaque F D occurret A B in O, Eritque D O ordi- 
gata quæſita. Nam ob rectas parallelas, & ob D A = 
"AE, erit DOS OF; unde liquet propoſitum per 


B in 8, 

modo gol 13. prop 20. 

100 [ Prop. XXXII. Probl. IV. 
nodo, | 


Ju omni ſectione conica rectam DT ducere, gue ſe- 19. 20. 
* tionem in dato puncto D contihgat. f 21 
n 


8 
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In Hyperbola & Ellipſi, Invento centro C, ductaqu: 
diametro D C, fiat ad hanc ordinata quzlibet A0 
deinde per D ductà rectà D T parallela A O, Propo- 
ſito ſatisfit. Patet per Coroll. 8. prop. 20. 4 
In Parabola, Inventa qualiber diametro BC, per) 
agatur DE ipſi BC parallela, quæ propterea erit dia- 
meter; Ad hanc fiat quælibet ordinata AO, & per b 
ducatur D T ipſi A O parallela; Hzc (per idem C 


8.) ſectionem in D continget. 


Prop. XXXIII. Probl. V. 


1 
o bh + 
4 
= 
* ? — 
# 5 
. a 


Date Hyperbole vel Seftionum oppoſitarum a/ympir 
los invenire. 43 

Inventa qualibet diametro determinata CB, & cen 
tro C, ducatur utcunque F G parallela CB, unam ſe. 
ctionum in G ſecans atque huic oppoſitam in F | ve 
{1 non detur ſectio oppotita, ductà diametro C M ip 


8 ">. ey 4 e 8 ar wwe 


CB conjugatd, ſecante G F in M, fiat MF = MG. | 


Erectàque ubicunque ad FG perpendiculari NO, & 
quali ſemidiametro CB, per O agatur PO Qipſi FG 
parallela, ſecans circuli peripheriam in P, Qpunctis 
Ab his, dimiſſis ad diametrum F G perpendicularibu % 
QR, PS, Erunt junctæ C R, CS aſymptoti. 1 

Nam CBq= (ex conſtruct.) N Oq= (ob parall. 
QRq= (propter circ.) GRxRF; Unde per Cre 
4. prop. 16.) crit punctum R ad alteram aſymptoton 


Diametroque F G deſcribatur ſemicirculus F PQG MY 


Parique ratione erit punctum $ ad alteram. 43 
Prop. XXXIV. Probl. VI. = 


In omni {efione conica, Date diametri AB Param. 
irum invenire. | 4 
VB 


In Hyperbola, recta E BD in vertice B contingens a 
ad aſymptotos in E, D terminata, æqualis eſt (per def 
ſecundz 


* | P 
* 

1 

E | F 

of 
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, TE diametro ipſi A B conjugatæ. In Ellipſi dia- 


Oc ter ED diametro AB conjugata, & ad ſectioneni 
po. E, D terminata, elt ſecunda diameter. Inventa ergo 
1 Hyperbola & Ellipſi hujuſmodi rei E. D, fiat 
r D þlis AB: ED tertia proportionalis LR; Hæc (per 
diaet.) erit ipſius A B parameter. 
D + In Parabola, Ordinati ad diametrum AB quavis 25. 


100 £4 G I, Ipſis A I, I G, fiat tertia proportionalis LR; 
A * LR (per def.) diametri A B parameter. 

2 Duz ſectiones Conicæ ſe mutud rangere di- 26. 
* ban Si in communi puncto B eadem recta AB 
tramque ſectionem contingat. 


51% | 


. 


Prop. XXXV. Theor. XXIX. 


Bat 


cen u ſecrionis cujuſuis conice vel ſeftionum oppoſitarum, 27, 28. 
ſe guatuor quibuſurs punctis A, B, C, D, concurrant qua- 29. 
vel | Zur rectæ infirite A B, A C, BD, C D, ſcilicet in | 
ip. = wnoquogue dug ; Per quintum verò quodvis ſectio- 
Guis vel utriuſuis ſet?. opp. puntfum E tranſeant due 

v res æ infinitæ EN, E. H, priorum duobus guibuſvis 

„ AB, A C n aliguo guatuor punttorum A concurrentt- 

FC bus reſpectivè parallele, quarum E N occarrat AC 

tis 8 | in Q, DB n N; EH vero occurrat AB zn R, CD 


ibu WM) in H. 

1 Hi poſitis; Si, manentibus punctis A, B, C, D, pun- 
all. Zum E, cum rectis EN, E H priorem paralleliſimum 
ol 4 ſervantibus, per totam ſectiouem vel ſect. opp. ſuc- 
ton | cefſrve trau gferri intelligatur, Erunt in omni ejuf- 

4 9 dem puncti E ſitu rectangula E Rx E H, E Nx EQ 

= ad inuicem in cadem ratione. 

Manentibus vero punctis A, B, C, G E, puncroque 

D (bo et rectarum B D, CD inter ſectione) per to- 
m. lam ſectionem vel ſect. opp. trauſlato, Bunt in omni 

eus ſitu partes E N, E Nad invicem in eadem ratione. 


7 4 
mY 
-Y 


5 i | Per D & utrumvis C, B, ex. gr. B, agantur reaz 
det FD, BAd ipſi AC parallelæ, quarum Bd occurrat+. 
nd F denud 


39. 
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denud ſeclioni, vel ſect. opp. in d, rectæ vero EN in 
n, & F DG occurrat ſectioni, vel ſect. opp. in F, & 
rectæ AB in G; connexaque CA occurrat DG 1 in S, 
E H in 5b. 

porrò recta HER occurrat denuo ſectioni, vel 
ſect. opp. in T; ductaque rectarum AC, B diametro 
MK, ( biſecante ſcilicet AC, B 4, in M, K. ) biſecabit 
hæc tam DF, TE, ad ſectionem, vel ſect. o 1 quam 
SG,hR ad rectas AB, Cd terminatas; SD = 
F G, & HTS ER; Idemque Sa deter, li forte re- 
darum DG, E H una vel utraque fit contingens. 

Ob ſim. triang. & rectas parallelas, erit 


Hh: S D:: 5 C: S C:: AR: A G, unde 
Hb: SR g+::SD:AG. Rurſus 


PRT N DG OB Ergd ductis &c. 
I DGxS DN. 5 
ER HG: NE OJ Ch GS: BAG (per 
prop. 17. & 18 9 AAR : OE. Et comp. vel 


div. pro vario ſitu punctorum H, 5; N, , erit 


ERxHb+ ER xEG Nu x EEx EQ 
ERxXx EHT ER 68 dere xEQ #$::ER xE 
ERxEH x EN 
:EQxEz:: (prius) Dose GB AG. 
At manentibus punctis A, B, C, D, ratio DG x FG, 
:GBxAG (puncto E utcunque ſitum mutante) ma- 
net eadem, ergo & ratio E REH: EQxEN. q 
2. 0b ERxEH: EQxEN::ERxE4:EQxEs, : 
erit EH: EN:: EH: Eu; Manentibus vero puncts 7 
A. B. E, (puncti D ſitu urcunque mutato) mane! 


| ſemper ratio EH E x, proind&que & EH: EN eadem 7 
Si punctum A puncto B vel C coincidat, hoc eſt, 1} 


ver, ACvelAB, ex. gr. AB, fit contingens, inci 
det punctum & in C, & A C, hoc eſt Sd hþ evadet con 
tingens, rectæque 4B vel A C diameter per contingen 
tium S4, GAR occurſum tranſibit, vel erit 11s pa 

all. g 


1 

- 
1 
is; "12 
"2% 

15 5 


(per 


. vel 


x Eh 
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rallela, & biſecabit SG, % R; DP, T E, ut prius ; 


Eritque demonſtratio omnino eadem. 
Si punctum D puncto C vel B coincidat, hoc eſt, Supp'e fe. 


"fi DH ex. gr. lit contingens, Quod in ali quovis 
ſitu puncti D, ex utraque punch C vel B parte, ob- 
tinere oſtendimus, in hoc intermedio obtinebit. 


Si A, C & B, D. vel A, B & C, D ſimul coincidant, 


bujus cajus. 


3T- 


hoc elt, ſi utraque A B, CD ex: gr. lit contingens, in e . 


tactus conjungentem coaleſcent AC, BD, BY; & coin- 
cidentibus punctis Q, N, 2, & H, 55 fic EQ =— EN 
Ex, & EHS EZ; Hoc eſt, manente ea 
contactu, crit ratio E REH: EN q in quovis fitu 
puncti E cadem, Et ratio E H, EN, ( manente E) 
eadem quæ in alio quovis ſitu puncti D viz. EY! E.. 
Si punctum D infinite diſtet, hoc eſt, ſi B D, CD 
ſint utrivis aſymptoto hyperbolæ C vel ſect. opp. ] paral- 
lelz, vel Parabolz diametri, utraque pars propoſitionis 
etiamnum valebit; Et ſi punctum A infinite diſtet, hoc 
zclt, fi BA, C A, adeoque E. N, E H ſint hyperbolz 
$ alymptoto parallel , vel parabolæ diametri, abibunt 
puncta Q, R in infinitum, & coaleſcent rectæ E N, EH; 
Erit vero ratio EH: E. N in quovis ſitu punti D ea 
dem. Nam quod in quibuſvis ex utrique parte, adeo- 
que in infinite vicinis rectarum B D, C D vel BA, C A, 


4 ' poli tionibus obtinere oſtendimus, in hiſce intermediis 


FG, 


Ma- 


(Eu, 


ncty 3 
D ad B, recta DB evadet contingens, accedetque {mul 
5 punctum H ad 4, adeoque (ob rationem EH: E N 
elt, [ I 
inct 2 
t con- 
2 jacent N, H reſpective, ita ut fit EN: EH: 


nane 
adem 


ngen 


E H in 6, fiat EH: EH: : EN: Eu, 


IS E 
lle iy 


| (nec diverſis) obtinebit. 
| Croll. x. Poſitis ut priùs, Si, connexa B C ſecante 


ſumpto ad eaſdem partes puncti E reſpectu puncti N, 
ad quas jacet 4 reſpectu H,) & connectatur B u, ea- 
dem ſectionem in B continver, Nam accedente puncto 


conſtantem) N ad 1; hoc elt, erit BA contingens. 
Coroll. 2. Poſitis quæ prius, ſi in rectis E. N, E H ſu- 


E h Connexx B u, Ch ſeſe mutud in ipſa ſectione in- 
F 2 ter ſecabunt, 


quos caſus. 


32. 


33 


pro omnibus 


( puncto 7 caſibus. 


+. 
mantur puncta x, þ ad eaſdem puncti E partes ad qUas7' 5. 


En caſibus. 
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ter ſecabunt, aut ſaltem erunt alterutri aſymptotòn 
hyperbolæ, aut parabolæ diametris parallelæ. Sit 
earum ocenrſus (ſi modd aliquis) a, ſitque alterutrius 
e. gr. Ch cum ſectione occurſus (ſi modd occurrat) 
$ & connectatur JB; Hzc (propter rationem EH: EN 
conſtantem) non alibi quam in ſecabit EN, 1deoque 
non erunt puncta a, J ab invicem diverſa. Sin C 
ſectioni vel ſect. opp. non amplius occurrat, hoc eſt, 
{i fit hyperbolæ aſymptoto vel parabolz diametris pa- 
rallela , huic parallela ex B (per hanc prop.) non ali- 
bi quam in 2 ſecabit EN, hoc eſt erit By pariter 
aſymptoto hyperb. vel parab. diametris parallela. 
26. Coroll. 3. Sint punCta quinque B, C, D, a, E ad ſe- 
Supple reli- ctionem conicam vel ad ſectiones oppoſitas; Si per E 
quos ee. ex. gr. tranſeat recta E N u, occurrens connexis B D, 
Ba in N, xz; & alia E H occurrens connexis CD, Ca 
in H, þ reſpectivè, ita ut fit E H: EN: : EV: EA; 
agantur vero CA, BA iplis E H, E N reſpective pa- 
rallelz; He aut ſibi mutud occurrent in ipſa ſectione 
th und fect. opp.] vel faltem (in unam coaleſcenti- 
us rectis EN, EH) erunt uni aſymptoton hyper- 


bolz vel parabolæ diametris parallelæ. Sit earum oc- 
curſus, (ſi modd aliquis) A, occurrat vero BA e- | 
ctioni, vel ſect. opp. denud ( fi modd occurrat) in a, 
connexaque Ca, ducatur EL parallela Ca, occurrens 


CD, Ca in L, / reſpectivè; Eritque (ex hac prop. ) 


EN: E:: EL: E /:: (ex hyp.) EH: 6h tour her: © 


non poteſt ( propter CD, C4 non parallelas ) niſi re- 


ctæ EH, E. L, hoc eſt, puncta H, L; 5, J coincidant; 


adeoque ipſis E H, EL parallelz rectæ C A, Ca, hoc 
eſt, puncta A, a. 


1 37 Si BA (it aſymptoto, vel parabolæ diametris pa- 
uppte reli 
quos caſics. 


diam. parallelas. 
Supple hog 


caſus. Si ex D, a unum vel utrumque infinite diſtet, vel | 
coincidentibus 


rallela, ut non ampliùs occurrat ſectioni, ductis Ca, 
E L eidem parallelis, oſtendetur eodem modo E H, 
EL. ſibi invicem, & rectæ E N, coincidere, adeoque 
& CA, Ca, hoc eſt B A, Ca efle aſymptoto, vel parab 


1 —— 3 


— 8 22 3 


2 — oe ASL — A ws. 
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*oincidentibus C, D, vel C, a, B, D vel B, a, ex rectis 
conncctentibus una vel duæ ſint contingentes, Eadem 


Porlus eſt demonſtratio. | 

* Coroll. 4. Poſitis quæ in Coro/l, 3. Cum punctum 
A (modo infinite non diſtet) ſit ſemper ad ſectionem, 
Incidente A in B, manifeſtum elt fore A B contingen- 
tem. Idem intellige de A C, incidente A in C. 


1 


* Coroll. 5. Sectio conica | vel fect. opp.] ſectioni co- 


nicæ [vel ſect. opp.] non occurrit ad plura puncta N. omnibus 


CANUHI, 


quam quatuor, niſi in totum congruat ; Quoties au- 
tem unius hyperbolz | vel fect. opp.] aſymptotos fue- 
Tit alterius aſymptoto, vel parabolæ diametris paral- 
Jela, aut duarum parabolarum communes fuerint dia- 
metri, id pro communi ( infinite ſcilicet diſtante) 
puncto cenſebitur, ſectionum vero quilibet contactus 
pro duobus punctiss Nam fi dixeris elle quinque 
communia puncta A, B, C, D, E; Connexis AB, AC; 
B D, CD, ductiſque E. N, E H (ut priùs,) ſumptoque 
in utravis ſectione puncto quovis a, & connexa Ba 
Hecante EN in 2, & Ca ſecante E H in 5, erit (ex 
thac prop.) EN: EH: : Ex: E unde (per coroll. 2.) 


punctum à erit pariter ad alteram ſectionem. Et fic 


ubique. 


| * Eadem eſt demonſtratio in cæteris caſibus, fi pro 
infinitè diſtante puncto ducantur BA, CA, vel BD, 


Cb aſymptotis, vel parabolarum diametris, vel utriſ- 


que (prout caſus fuerit) parallelæ; pro contactu vero 


concipias duorum occurſuum puncta A & B, five A & 


FC, vel B & D, ſive C & D, in unum coire in B vel C, 
& à communi rectà contingente connecti, cæteraque 
2 | juxta præcedentia) fieri perinde ac fi quinque eſſent 


diverſa puncta. 


Quamvis hæc demonſtratio manifeſte requirat, ut 


punctum E (ratione muneris ſui) nec alii cuivis puncto 
coincidat, nec infinite diſtet, ut non directè extenda- 
tur ad caſum ubi forte dixeris Duos efle contactus, & 


unum præterea occurſum fed infinite diſtantem; Ni- 
hilominus in hoc etiam caſu valet corollarium. Nam 


quod 


Supple hune 


caſum 


Supple hos 


caſtis. 


concipias A, B concidere, & à communi rea conti 


quod de duobus contactibus & occurſu quantumvis lon. 'F 
co oſtenſum eſt , in hujuſmodi occurſu infini; "& 

iſtante pariter obtinebit. pe 

Coroll. 6. De duarum ſectionum contactibus in co 
rollario præcedenti oſtenſa de duabus hyperbolis v "& 
ſect. oppoſitis] unam vel utramque aſymptoton com pt 
munem habentibus, pariter intelligenda tunt. Nan 3 
quemadmodum reCta conjungens duo puncta ( eorur ® 
uno in infinitum abeunte ) evadit parabolæ diameter! 
vel hyperbolæ aſymptoto parallela; proindeque hu $. 
juſmodi rectarum paralleliſmus ſimplici e 0 
pollet, ut ex ſupradictis manifeſtum eſt; ita rech 
utramque ſectionem contingens, hujuſmodi tactu u 
infinitum abeunte, fit communis aſymptotos; Et qui = 
de contactu quantumvis longinquo vera ſunt, de con 
muni aſymptoto pariter vera erunt. |. 

Coroll. Y. Etiam {1 duæ Parabolz habeant commu 2 
nes diametros, & duo præterea communia puncta A, 
ad aliud punctum ſibi mutud non occurrent, niſl 1! 
totum congruant. Idem intellige de uno puncto qi 
fit contactus. Nam {i dicas aliud eſſe commune pur 
ctum C, connexi AB, ductàque huic parallela CE e k 7 
cante unam ſectionem in E, alteram in e, Si biſet # 
A B in H, ducatur H I communibus diametris parallel 
Erit hæc (per coroll. 16. prop. 20.) utriuſque ſection 
diameter, & biſecabit tam CE, quam Ce in I; und 
coincident E, e; Eruntque aded præter communes di: 
metros quatuor communia puncta. Simili modo 


gente AB connecti, & diametrum H I per contactu- 
duct ) oſtendetur in ſecundo caſu, præter commune . 
diametros, tria eſſe communia puncta quorum un 
eſt contactus. | 1 
Si in priore caſu diameter rectæ AB tranſit per (8 
erit recta per C parallcla A B communis continges 
eruntque in hoc calu , præter communes diametros 
tria communia puncta quorum unum eſt contactus. P. 
tet ergo ubique per coroll. 5. 7 
| Ca 
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lon-*Þ Coroll. 8. Parabola parabolam, cui in totum non 
init Fngruit, in duobus punctis non tangit. Nam recta 
nnectens communium rectarum contingentium oc- 
co lum, & medium tactus conjungentis punctum eſſet 
v @mmunis utriuſque ſectionis diameter: Unde patet 
dom er coroll. ). 
Nan 8 
run Prop. XXXVI. Theor. XXX. 
eter . 8 
fer quatuor punc ia ſectionis conicæ [vel ſect. opp.) A, 
: " 4 5. CD Sa quatuor recta AB, AC, B LD C. ro — 
No " codem modo quo in propeſitione præceaenti, Ft HR 
yp 4 quovis alio ſcetionis puncto E agantur quatuor rect æ 
u E., ER, EO, EM ad proves guatuor in L, K, O, M, 
du reſpectiuè ter minatæ, & ad eaſdem quomodocunque 
com inclinate; Item ab alio quovis ſectionis puncto e, 
a Vautur quatuor alia e Ii e k, e o, em, ad eaſdem re- 
* 1 Has cum prioribus reſpectivè termmata, prioribuſque 
7 reſpectiue parallele; Erunt rectangulu E LEM, 
"2 elxem, ſub refis ſcilicet ad duas A B, CD in uno 
„ aliquo quatuor punttorum non conccurrentes termina- 
Put rig, ad inuicem, ut rec tangula E KE O, e kx e o 
TY. J Kt 
Ga ub rectis ad reliquas duas A G, B D terminatis. 
lle Per E, e actis EQN, en; ERH, er, duabus 
tion B, AC, in eodem puncto A concurrentibus, reſpe- 
und tive parallelis; quarum EQN, eu, occurrant AC 
s du mn Q, q; BD in N, 2; E RH, er occurrant AB in 
o (R.; CO in , %; Erit ob ſim. triang. 
ntu ER:er:: EL: eh & 
ur EH:eb::EM:em, ductiſque &c. 
nun f. ERxEH:erxeb::ELxEM:el/xem. 
unn Rurſus, E Q: e:: EK e, & 
4 EN: en:: EO: eo, ductiſque &c. 
zer E. EQxE n:eqzen:: EKxEO:efbxeo. 
igen Sed ( per prop. præced.) eſt | 
tr E RxEH:erxeb::EQxEN:eqgxen; 
. Pl Ergo per proport. 1 & 2, 


Cot in 


LxEM:elrem::EKxEO:ebxeo. f \ 
| i 


<q 
_ 
| oF 


0 
U 
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Supple vs Si rectarum quatuor puncta conjugentium una (co. 

, euntibus duobus punctis) fit contingens, vel fi du: 
aliquæ ſint contingentes, & duz reliquæ in tactus con. 
jungentem coaleſcant; vel & quatuor punctis unun 7 
infinite diſtet; in iis nempe caſibus in quibus obtineſ 8 
propoſitionis præcedentis pars prior, unde hzc pendet 
manet eadem demonſtratio. Quæ etiam f1 rectarumi | 
EL, EK &c, e /, ek &c. aliquæ vel omnes in dite 
Gum jacent, (punctorum coincidentium ratione habita 
non proinde immutabitur. 


caſus. 


Supple bes Etiam, ſi in hyperbola | vel fect. opp. ] ex Mae * 


punctis, uno ſecundum unius aſymptoti directionemſ 
infinite diſtante, aliud adhuc *. priori non conne 2 
xum intellige) ſecundum alterlus aſymptoti direction 
nem inlinitè diſtet; vel fi connectens duo aliqua (co 
euntibus punctis, & ſimul in infinitum abeuntibus) fi 
aſymptotos, duobus reliquis ( live cocant, five non 
finite diſtantibus; Nihilominus in his, perinde ac 11 3 
prioribus, calibus valebit propoſitio. Nam quod iii 
horum punctorum ſitu quantumvis longinquo obtineiſſ 
in infinitè diſtante ſitu pariter obtinebit. 9 
40. Coroll. Si quatuor 5 arum duæ aliquæ in uno qui 
8 tuor punctorum non concurrentes, ex. gr. CD, ay 
cConcurrant in X, & reliquz duæ CA, BD in Y, 
rectz omnes E * E K, &c. ee & &c. in directum il 
centes fiant una recta E e, quæ etiam per X, X tranſeat 
erit EX: X:: EV: e V. Nam in hoc caſu coincidunlſ 
Ale , M, zn; uti etiam V, K, &, O, o; Unde kxel 5 
ELxEMy gelxem?.. EKxEO Fe Ke 
EX 5 4 eXq 7 EYq 7 1 e Y on 
1deoque :EX:eX::EY:evV. * 
41. [(dem erit, fi, coeuntibus punctis ex. gr. A, B & C, I 
os rectæ AB, C D hant contingentes, & reliquæ AC, B q 
in tactus conjungentem coaleſcant, rectaque Ee b 
contingentium occurſum & tranſiens ſecet tactus con 
jungentem in V. Siquidem in hoc 17 8, caſu coin 


cidunt puncta X, L, /, M, m, & X, K, &, O 
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Defmitiones. 


I Recta AD ita dividatur in B, C, ut fit tota AD 1. 
8 ad utramvis partem extremam C D, ut reliqua ex- 
trema AB ad mediam B C, Recta AD Hur mo- 
nice diviſa dicitur. 
Et Puncta A, B, C, D dicuntur Paucta diviſionts 
Harmonicæ, Vel Harmonicalia. | 
Coroll. 1. Ob AD: DC:: AB: BC. Erit alternando 
| AD:AB::DC:BC. 
 Coroll. 2. Utravis extremarum AB vel CD eſt major 
media BC. nam AD& CD, vel AB. 
* Corll. 3. Datis diviſionis harmonicæ duobus extre- 
mis punctis E, H, & mediorum uno F, invenietur al- 
terum G. Nempe dividendo FH in G in ratione E H it 
| ad EF; Vel EF in G in ratione EH ad HF. 19 
Coroll. 4. Sint E, F, G, H puncta diviſionis harmo- 17 
nicz, ſitque IF utriuſvis extremæ partis E F exceſſus 1 
ſupra mediam FG; Propter EF: FG: : EH: GH 17 
ern divid. | | 


EF -F GN RA. SEH—HGt. 
e 

Coroll. 5. Unde, datis diviſionis harmonicæ mediis 3. 
punctis FG, & extremorum uno E, invenitur alterum 
H. Factà nempe EI FG; Deinde faciendo IF : 
F G:: EG: GH. 

Coroll. 6. In caſu Coroll. 3i. liquet duo tantùm puncta 
propolito ſatisfacere; ex utrique ſeilicet parte puncti 
F unum; In caſu Coll. 5 i. unicum. 

Coroll. 7. Politis ut in Corel. 4. Cum ſit IF: FG: : 3:4 $. 
EG: HG; quo minor eſt ! +” F G, eo minor 6. 

eri 
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erit EG reſpectu HG: ſi itaque fit EF=FG, hoc 
eſt, ſi I F nullius fit magnitudinis, erit HG infinita. 
Si fit EG finita, HG vero infinita, erit J F nullius 
magnitudinis; hoc eſt, erit EF= FG. Cujus rei oc- 
current exempla in ſequentibus. * 


Lemma 1. 


=, Reta AD FHarmonice divisd in B, C, & utravis ex- 
trema parte AB ſimul cum media B C, i. e. AC bi. 
ſedt#a in M, Dico | 
MB:MC:MD-- 
Productà DA, fiat A CD; 
1. Ex hyp. AB: BC: : AD: DC 


AB+BC 
2. Comp. fu 7 BC: 9 :DC, | 
Et dimidiatis antecedentibus. 


3. MC: BC:: MD: DC; 
4. Divi, g: MC:: SYD—OEt :MD þ 
Lemma 2. 5 
5. Tiſdem paſitis, Dico BC: B D:: BM: BA. | | — 


Nam ex 3. proport. ſupra, 
BC: DC:: MC: MD, & per 4”. proport | ©] 


MB: MC:: MC: MD unde N. 
s cDονοπν. N Et comp. ko 
. FBC+DC?2.. S MBT＋ MA 
„ . Tens: i 
Lemma 3. 
7. Cijdem poſitis, Dico DC: DB:: DM: DA. Z 
Nam ex 3. proport. ſupra, | tri; 
MD: MC:: DC: BC, & ex 15, proport. Pre 
DC: BC:: AD: AB; Unde 1 


6 MD 
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6. MD: MC:: AD: AB, Et divid. 


| MD SER PTAD; 


BD 
Unde altern. CD: B D:: MD: AD. 


Lemma 4. 


Liſdem poſitis, Dico DC: DB:: AM AB. ol 


Lemma 5. 


i Hiſdem poſitis, Dico A D: B D:: AM: BC. 
Nam ex proport. 1. | 
BA:AD::BC: DC. & ex proport. 8. 
BA:BD::AM: DC. Unde 
1 A D: B D:: AM: BC. 
De/. In rectà quivis A D ſi per diviſionis harmonicæ 8. g, 
puncta A,B, CD agantur quatuor rectæ A E, B E, CE, 
DE in puncto quovis E extra rectam A D concurren- 
tes, vel inter ſe parallele ; Exdem Harmonicales ap- 
pellentur. 
Ceroll. Recta quævis ipſi AD parallela harmont- 
calibus in 4, 6, c, 4 occurrens harmonicè dividitur. 


Nam (ob parallelas rectas) ſecatur in eadem ratione 
qua AD. 


=] 


Lemma 6. 


| Iiſdem poſitis, ſit rea gueavis F H cuivis harmonts 10, 11. 
calium E. D vel E C parallela, tribus reliquis occurrens | 
in F, G, H, Dico F G, biſectam in G. 


Per G ductà IK GL. ipſi AD parallelà, ſimilia ſunt 

| trang. IKE, G K F, & ILE, GLH. Per Coroll. ad 

| przced. def. IL: LG:: IK: KG: : (per ſim. triang.) 

IE: FG:: IE: GH. Unde FG GH. | 
DF G 2 Lemma 


oy 


I2. 


T3. 


x4. 15. C 


16. GC, 
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Lemma 7. 


Et converſim , Red7a guavis F GH biſefta in G, G 
per quodvuis punttum E extra rectam FH alis recti, 
F E, GE, HE, & E D /i F H parallel, Dico 
reffas F E, G E, H E, DE, efſe Harmonicales. 
Per G ducatur K GLI occurrens quatuor rectis in 
K, G, L, I, quod fieri poſſe manifeſtum eſt ; Erunt (ob 
FH] ED) ſimilia triangula IK E, G K F, uti & 
ILE, G LH, unde 
IE: GH:: IL: LG, Et 


IE: 188 : IK: KG; Ergo ex xquo 


IL: LG:: IK: RG. | 
Hoc eſt, puncta K, G, L, I ſunt harmonicalia ; & 
rectæ FE, GE, HE, D E harmonicales, 


Lemma 8. 


Si guatuor harmonicales a recta quavis utcunque ſecen- 
tur in punctis K, G, L, I, Dico rectam K I harms 
nice dividi. 

Si rectæ harmonicales concurrant in E, ſumptis duo- 


bus quibuſvis alternis punctis I, G, per alterum G du- F 


catur H G F harmonicali I E, quæ per alterum I tranſit, 


parallela, tribus reliquis occurrens in H, G, F; Eri 
(per lemma 6.) FG= GH, & triangula IKE, GK F, 


uti & ILE, GL H ſimilia; Unde 
LE:GH:!FE , Er 
FG 
IEE :: IK: KG; Ergo ex xquo. 
IL: Ls. IK: X86. 
Si harmonicales 


ſta eſt. 


Lemma 9. 


beant quodhbet druifionum punctum A commune, cæ. 


feraqut | 


{int parallelæ, res per ſe manife- Þ 


i dug rect AB CD, AFG H harmonice dtviſe bu. 


L 531 

teraque diviſionum puncta rectis B F, C G, DH ordi- 
natim conjungantur, i. e. primum unius cum primo 
alterius, ſecundum cum ſecundo, tertium cum teri; 
a commun: ſcillcet puncto verſus utrumvis extremum 
progredienao, & per alterum extremum ( /i opus) re- 
acundo; vel, quod idem eft, ſecundum unins cum ſe- 
cundo alterins conjungatir, catera pro libitu; Dico 
rectas BF, CG, DH vel coire omnes in commun: 
puncto E, vel eſſe omnes iuter ſe parallelas. 


Primo ſi earum binæ quælibet ex. gr. H D, CG 14. 18. 

coeant in E. Juncta BE ſccet AF GH in I, aut (ſi 16. 17. 

ſieri poteſt) ſit ei parallela, & connectatur A E: Si 18. 19. 
B E ſecet AFGH an I, ob diviſionem harmonicam 
F erumt EA, EBI, ECG, E DH harmonicales, & 
& | puncta A, I, G, H harmonicalia, uti etiam ex hypo- 
theli ſunt A, F, G, H; ſecundo vero unius rectæ 
puncto cum ſecundo alterius connexo , puncta F, I 
ſemper cadent ad eaſdem partes reſpectu reliquorum; 

Nam ſi punctum F fit medium (ſcilicet inter A, G,) 14. 15. 

hoc manifeſtum eſt, cum A G angulum A E G ſubten- 16. 19. 
dat, quam ducta EBI dividit; coincident ergo pun- 
Cal, F, cum (per coro//. 6. ad def. harmon. div.) in- 

- | ter A, G non fic aliud medium ab F diverſum. Sin F 17.18. 
!- Þ extremum fuerit, idem nihilominùs eveniet; non enim 
„ cadit I inter A, G medium, cum EB extra angulum 
AEG cadat; cumque ex punctis A, G, H duo ſint 
„media & unum extremum, non erunt (per idem coro/l.6.) 
duo adhuc extrema I, F A ſe invicem diverſa; Coinc1- 

dunt ergo I, F. z. e. F B tranſit per E. 

Si EB dicatur parallela A FG N, ert AH HG 
contra hypotheſin. 

Si duæ aliquæ conjungentium G C, HD parallelæ 20. 21. 

e. fint, Ob ſimilla triangula erit 

CA: AD: : GA: A H & comp. vel div. 


| + AD. SAHEQAY, H. n 0; 
„ CD * AD GH AH; (ob div. 


4. arm.) CB: AB:: GF; FA unde triangula ABF, 
„ ACG 


22. 22. 


24. 25. 
26, 27. 
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hoc eſt, BF, CG, DH paral- 


ACG ſimilia ſunt, 
leke. - | 

Si puncta harmonicalia alia lege conjungantur, Duz 
ſaltem conjungentium concurrent inter puncta con- 
nexa, duæ vero non; Unde non erit communis omnium 
concurſus. 


Lemma 10. 


Si recta harmonice diviſa AB CD, & alia bifariam 
diviſa B F G, habeant quodlihet diuiſionum punct̃um 
commune B, O duo religua bifariam diviſe puntta 
cum tolidem alterins rectis AF, CG conjungantur, 
O per reſiduum harmonice diviſe puuctum D agatur 
DH B F G parallela; Ita tamen ut cum punctum 
B fuerit bifariam diuiſæ extremum, ſecundum unius 
cum ſecundo alterius conjungatur, fin B medium fue 
rit bifariam diuiſæ punctum, punc tum D per quod 
parallela recta ducitur fit a communi B ſecundum ; 
Cutera pro libitu. Dico reftas A F, CG, DH corre 
omnes iu communi quodam punc td E. 


Ob rectarum, quarum puncta conjunguntur, partes 
unius quidem æquales, alterius inzquales, liquet A F, 
CG concurrere. Porro manifeſtum eſt, A F, CG non 
elle ipſi BF G parallelas, proindeque utramque huic 
parallelz D H occurrere. | 

Sit ergo ipſarum AF, C G occurſus E; Per E ducta 
EI parallelà B FG ſecante AB C D in I, Ob BF G bi- 
fariam diviſam, & huic parallelam E I, (connexa EB,) 
erunt EB, E A, EC, E I harmonicales, & puncta B, A, 
C, I harmonicalia, uti ſunt ex hypotheſi B, A, C, D, 
unde oſtendetur (ut in priore lemmate) puncta D, 
coincidere, hoc eſt, rectam D H tranſire per E. 

Schol. Lemma hoc eſt (proprie) præcedentis caſus 
particularis; nec puncta conjungendi lex hic poſita 
ab 1114 diverſa eſt; cum (per coro/l. 7. ad def. praced.) 
diviſio bifariam fit diviſio harmonica, cujus punctum 

unum, 


8 
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| unum, ad utramvis partem, in infinitum abit ; ideoque 
recta ab alterius rectæ puncto aliquo ducta bifariam di- 
viſæ parallela, pro puncta conjungente habenda. 


Propoſitio I. Theorema I. 


5 ſectionem quamyvis conicam, vel ſectioues oppoſilas, 28, 29. 
contingant binæ rectæ A D, A G concurrentes in A; 30. 31. 
per puncrum vero concursits A agatur recta A L KI, za. 


| 
produtts ) in K; Dico eandem harmonice® diuidi d | 
F punc tis A, L, K, I; 7. e. AL: AI:: KL: KI. x | 
. 1 
7 Hzc propolitio eſt caſus corollarii propoſitionis 36. " 
p. I. Ob inſignem verd & frequentem ejus in ſequen- 1 
ubus uſum, viſum eſt eam denuò propoſitam peculiari A. 
1k e munire, ſingulis caſibus ſingulis figuris | | 
> | exprellis. 1 
«| Per I, L actæ EIMH, BLNF iph DG parallelz | | 
occurrant contingentibus in E, H, & B, F, ſectioni 1 
vero, vel ſectioni oppoſitæ, vel utrique ſectionum op- 1 
es poſitarum in M, N; Erit (per Prop. 19. Part. 1.) MH 
, E=EI& NF=BLzeME =HI & NB =FL. 
n Et 77 1 Prop. 17, vel TRIO 1.) erit 
ic BxNBy . FEIXE MIZ. . Fe 
| LBoLFF* inn 224: D8g:: (ob 
a reCtas parallelas) K L q: KI q. Rurſus ob ſim triang. 
1 P: Ke 
I LF:HI::AL:AI. Ductiſque &c. 
A, 1 LBxLF:EIxHI::AL q:AIq:: (prius) 
D, IKL: K Iq. Ergo AL: AI:: KL: KI. 
„II Coro//. 1. In hyperbola & Elliph, Si recta contingens 33. 34. 
leQionem in quolibet puncto D, cuivis diametro I L 
ſus (i opus productæ) occurrat in A, & à tactu D ad 
ita ¶ eandem diametrum ordinetur recta D K; Vel ſi ad dia- 
d.) ¶ vetrum quamvis I L ordinetur recta D K, in cujus ex- 
um remo D refta D A ſectionem contingens occurrit dia- 


ſectioni, vel utrique ſectiouum oppoſitarum occurrens 
in L, I, & conjungenti tactur DG ( in opp. ſecł. 


metro 


33: 3+ 


35 


36.37. 


pra in Coroll.1. coeunt ſuper diametro in A, Recta verd 


præcedenti. 
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metro in A; Eadem diameter in punctis L, K, I, A 


| harmonice ſecabitur, z.e. en AL: AI:: KL: K]. 


Nam product D K donec ſectioni denuò occurrat in 
G, Contingens in puncto G (per Croll. 17. prop. 20. 
part. 1.) occurret contingenti A D ſuper diametro I L 
in A. Unde hic caſus non differt ab illo hujus propo- 
ſitionis. | | 
Coro]. 2. Unde (cum centrum hyperbolz vel El. 
lipſeos C biſecet LI) erit per Lemma 1. hujus partis. 
Node ag e 85 
Et per Lemma 2m. in Ellipſi per 3”. in Hyperbola. 
4 LK. GK AK IK LE 
Et per Lemma 2. in Hyper. per 3. in Ellipſi. 
DACA; KATA 
Et per Lemma 4. in Hyper. per 5. in Ellipſi. 
AL AK:; CL: IX. 
Et per Lemma 4. in Ellipſi per 5. in Hyperb. 
LE: LG:; XAZIX 
Coroll. 3. Si contingens Parabolam in quolibet puncto 
D cuilibet diametro I L occurrat in A, & a D ordine- 
tur ad hanc diametrum recta D K, erit AI IR. 
Nam productà K D in G, Contingentes in D, G, ut ſu- 


AIK in quovis alio ſitu A 7 4 / ſectioni occurrit in 
binis punctis 2, % & (per hanc prop. 1.) harmonice d. 
viditur à punctis A, 7, &,/; Jam recta A ſitun 
AIK LG obtinente, abit punctum L in infinitum, unde 
(per Coroll. 6. ad def. div. harm.) AI IK. Han 
vero parabolæ proprietatem peculiari Theoremate mo 
dignabimur. 

Coroll.4. In hyperbola vel opp. fect. fi recta AIK 
{it utrivis aſymptoto parallela, erit AI = I K. Nat 
in quovis alio ſitu Az&/ ex una parte, erit A 7, in d 
viſione harmonica, pars extrema, & 7&4 media, 1. 
Arc ex altera parte erit : extrema & A 7 med 
I. e. itt Az; proindeque in ſitu AIKL erit A 
= IK. Patet etiam eodem modo quo in corolla 


Coro 


Per D ductà diametro DM, ad hanc ordinetur IG O, 
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oll. 5. In hyperbola & oppoſitis ſectionibus, ſi 38. 39. 


ngentium altera ex. gr. A D (tactu D migrante in 40. 
itum) degeneret in aſymptoton, conjungens ta- 

G D fit recta eidem aſymptoto A idemque 

{War quod tactus conjungens in caſibus huyus prop. I. 

ol. 4. nimirum fi AI K L occurrat ſectioni, vel 38. 39. 
pPnibus oppoſitis, in binis punctis, exit ut in caſu 

| s prop. AL: AI:: KL: KI. Si vero AIK L 40. 

| ſeri aſymptoto C E paxallela, erit ut in caſu Co- 

K AI=1K. Nam quod in alio quovis ſitu rectæ 

ex utravis parte obtinet, in ſitu intermedio obti- 


rofl. 6. Et ut proprietates, quantumvis ſpecie di- 4r. 
tas, aliquali affinitatis vinculo conjunctas efle, & in 
zutud tranſire innoteſcat; Si in hyperbola, vel 
opp. contactuum D, G uterque in infinitum abeat, 13 
lngens utraque fit aſymptotos, harumque occur- | b 
\ centro coincidit; punctoque K cum tactus con- | | | 
4 


nte in infinitum migrante, fit (per idem Coroll.) 
Al, Eſt vero in hoc calu LI diameter, atque N. 
etiam LA AI. e 1 
n Ellipſi vero vel ſect. opp. Si contingentium oc- 42. 43. 1 
us A migret in infinitum, erit (per idem Coroll.) 1 
TK]; ſed & propter punctum A infinite diſtans Fi: 
nt D A, LA, G A invicem paralielæ, unde erit DG 'F 
eter, & LI ad hanc ordinata, atque hinc etiam 1 
I. 8 8 x 1 
Prop. II. Theor. II. 4 | 


parabolam, cujus diameter quælibet A K, & ejus 44 | 
Fertex I, recta AD ubivis in D contingens, eidem 1 
rametro occurrat in A, & a taftu D ordinetur ad : 
tametrum recta DK; Dio Al IX. | 


e erit propterea parallela A D, & biſecta in G; Ab 
ad diametrum A K ordinetur O N quæ erit ideo pa- 

llela D K, eruntque triangula K DA, N OI ſimilia 3 

H 0 
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metro in A; Eadem diameter in punctis L, K, I, 
harmonice ſecabitur, z.e. et AL: AI:: KL: K 
Nam product D K donec ſectioni denuò occurrat 
G, Contingens in puncto G (per Croll. 17. prop. 2 
part. 1.) occurret contingenti A D ſuper diametro 1 
in A. Unde hic caſus non dlftert ab illo hujus pro 
ſitionis. 
Coroll. 2. Unde (cum centrum hyperbolæ vel 
lipſeos C biſecet LI) erit per Lemma 1. hujus party 
Red eg bg g 
Et per Lemma 2. in Ellipſi per 3”. in Hyperbg 
2 LK. CK. AK Ik. 8 
Et per Lemma 2. in Hyper. per 3. in Ellipfi. 
KGACA:KAITA 
Et per Lemma 4. in Hyper. per 5. in Ellipſi. 
AL: AR: CL: IX. 
Et per Lemma 4. in Ellipſi per 5. in Hyperb. 
LK:LC::KAIA f 
35. Coroll. 3. Si contingens Parabolam in quolibet put 
D cuilibet diametro I L occurrat in A, & à D ord 
tur ad hanc diametrum recta D K, erit AI = 
Nam producta K D in G, Contingentes in D, G, ut 
pra in Cyroll. 1. coeunt ſuper diametro in A, Recta 
AIK L in quovis alio ſitu A 7 & ſectioni occurri 
binis punctis z, 4, & (per hanc prop. 1.) harmoniceſ 
viditur à punctis A, 7, &,/; Jam recta A74/ fi 
AIKL obtinente, abit punctum L in infinitum, 
(per Coroll. 6. ad def. div. harm.) AI IK. 
vero parabolz proprietatem peculiari Theoremate 
dignabimur. 
36. 37. Coroll. 4. In hyperbola vel opp. fect. (i recta AI 
{it utrivis aſymptoto parallela, erit AI = I K. Nl 
in quovis alio ſitu Az&/ ex una parte, erit A 7, ini 
viſione harmonica, pars extrema, & 1& media, M 
Arc: ex altera parte erit : extrema & A 7 mee 
i. e. 1 E Az; proindeque in ſitu AI KL erit 
IK. Patet etiam eodem modo quo in corolla 


præcedenti. f 
4 Cord 
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Coroll. 5. In hyperbola & oppoſitis ſectionibus, ſi 38. 39. 
atingentium altera ex. gr. A D (tactu D migrante in 40. 
initum ) degeneret in aſymptoton, conjungens ta- 
Ss GD fit recta eidem aſymptoto Ae idemque 
ſtar quod tactus conjungens in caſibus hujus prop. 1. 
oroll. 4. nimirum fi AI K L occurrat ſectioni, vel 38. 39. 
tionibus oppoſitis, in binis punctis, exit ut in caſu 
us prop. AL: AI:: KL: KI. Si vero AIK L 40. 
Y alteri aſymptoto C E parallela, erit ut in caſu Co- 

4 AI IK. Nam quod in alio quovis ſitu rectæ 

D ex utravis parte obtinet, in ſitu intermedio obti- 

bit. W | 
Coroll. 6. Et ut proprietates, quantumvis ſpecie di- 41. 
nas, aliquali affinitatis vinculo conjunctas elle, & in 


mutud tranſire innoteſcat; Si in hyperbola, vel 
ct. opp. contactuum D, G uterque in inlinitum abeat, 
gontingens utraque fit aſymptotos, harumque occur- 
us A centro coincidit; punctoque K cum tactus con- 
gingente in infinitum migrante, fit (per idem Coroll.) 
LAS Al, Eſt vero in hoc caſu LI diameter, atque 
nn,, 554.4; 

In Ellipſi vero vel ſect. opp. Si contingentium oc- 42. 43. 
urſus A migret in infinitum, erit (per idem Coroll.) 
K K!]; ſed & propter punctum A infinite diſtans 
tunt DA, L A, GA invicem parallelæ, unde erit DG 


meter, & LI ad hanc ordinata, atque hinc etiam 
K — K 4 a 


Prop. II. Theor. II. 


bparabolam, cujus diameter quælibet A K, & ejus 

vertex I, recra AD ubivis in D contiugens, eidem 
diametro occurrat in A, & a tattu D ordinetur ad 
diametrum recta DK; Dico AI IK. 


Per D duct diametro D M, ad hanc ordinetur I GO, 

r erit propterea parallela AD, & biſecta in G; Ab 

ad diametrum A K ordinetur O N quæ erit ideo pa- 

lela D K, eruntque triangula KDA, NOI pays j 
H 
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Ob ADI erit IO = AD; ideoque ob frmil N ne. 
triang. NY=2 AK, & NOS KD: Sed per Croll p 
4. prop. 20. p. 1. NO q οτπ K Dq: KD :: NI: KH 
| ze. NIA KI, Ergo 4KI=2AKt. 2 KIT 51 
| fre A 4 % de eden es 
| in fei, 0 Coroll. ad hanc C preced. prop. Si ex eo n& ſee 
Tue A recta AD deten cel nm 2 e. opp. — cui 
| % 7+ gat, altera AL I ſectionem vel ſectiones oppoſitas fe N 10 

cet in duobus punctis L, I, vel in unico I fi fir Hy ha 
* cbolz afymptoto paraliela, vel Parabolz diameter; I V. 
| iſque tribus A, L, I inveniatur quartum diviſions « 
| 
| 


harmonicz punctum K, quod fit medium inter L &1 S 
ſi puncta L, I ſint ad eandem ſectionem, extremun pte 
verd fi fint ad oppoſitas; Vel (fi AI fit aſympioto pi tun 
rallela, vel parabolæ diameter) ſi fiat I K AI; & oc 
connectatur K D occurrens denud ſecttoni, vel ſectioni ¶ abe 
opp. in &; Vel (ſi A Dfit aſymptotos,) ſi ducatur K Pat 
parallela A D ſecans ſectionem in G: Erit connen g 
AG contingens. Nam datis tribus A, L, I non er A, 
aliud har. div. punctum e xtremum, vel inter data L, IF ut 
medium, præter K; Nec aliud punctum divifionis b 
fariam ad partes ſectionis præter K; unde ex prop un 
& 2. ſatis fuer pre peel ele 


Prop. III. Theor. III. 


45. 46. Si ſectionem quamuis conicam, vel ſefttones oppoſita! 
37. 48. contingant binæ rect æ AF, AG, concurrentes in A, 4 
& per A ducatur AN taftus conjungenti FG para 
la; Sumptogue in AV quolibet puncrxo V, per V 
& medium punctum O tactus conjungentis ducalu 4 
VO occurrens ſectioni, vel ſeftionibus oppoſitis in li. 


nis punctis T, L; Dico eandem harmonice divid! 4 1 
_ punitis V, T, O, L. | wn 
| a 


Connexa AL ſectioni occurrat in Q, & rectæ FC hat 
in R, & ducatur QP parallela F G, eidem ſectioni de A, 
nud, vel ſectioni oppoſitæ occurrens in P; erit con- ¶ uur 

: nex4 


il 
ll 


18 
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mT A O diameter, biſecans QP in S. Propter AL 
per præced.) harmonicè diviſam, erunt OL, OR, 


Q, O A harmonicales; ergo cum fit QS =SP, & 


P parallela F G, incidet punctum P (propter lem- 
ma 6. hujus p.) in rectam VOL; i. e. punctum P 
ſectioni & rectæ V O L commune eſt, ac proinde idem 
cum puncto T. Sed ob AQRL ( per præced.) har- 
monicè diviſam, erunt parallelæ rectæ A V, QT, RO, 
harmonicales, & punctum L commune eſt; unde recta 


VO harmonicè dividitur à punctis V, T, O, L. 


” Coroll, 1. In hyperbola, vel ſectionibus oppoſitis, 49. 
Si punctum V ita ſumatur ut fit V O alterutri aſym- 50. 
pioton DC parallela, manifeſtum eſt hanc uni tan- 
um ſectionum oppoſitarum idque in unieo puncto T 
occurrere; unde in hoc caſu (occurſu L in infinitum 
abeunte) fit (per Coro{.7. ad def. præced.) VT TO. 


| Patet etiam ut coroll. 4. prop. I. 


Coroll. 2. Et in Parabola, coincidentibus punctis V, FI. 


| A, hoc elt, exiſtente VO diametro, fit Y T=TO, 


ut prius oſtenſum. 


Coro. 3. Et in omnibus caſibus, puncto V in intini- 


tum abeunte, hoc eſt, ductà VT OL ipſi VA paral- 
lela , coincidentibus T, F, & G, L, fit TO = LO, 
quod & verum eſt ob diametrum A O. 


Prop. IV. Probl. I. 


A dato extra ſecrionem, vel ſectione s oppoſitas, 2 $2. 73. 
ſeetio- 54. 55. 


A, rectas AD, AG ducere, quæ ſeclionem ve 
nes oppeſitas 7 Oportet autem ut punc lum 
A in Hyperbola vel ſet. opp. nou ſit centrum. 


Per A ducantur AIL, A: / ſectioni vel ſectioni- 
bus opp. vel utrique ſect. opp. &c. in I, L, z, / occurren- 
tes, quod fieri poſſe — * eſt; Datiſque tribus 
harmonicæ diviſionis punctis in utraque rectà A, L, I; 
A,h 7, inveniatur in utrique intra ſectionem quar- 
tum K, &; Connexa K & occurrat 3 vel 5 | 

2 nibus 
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nibus oppoſitis in D, G, erunt connexæ A D, AG con 
tingentes quæſitæ. f 

Nam ( per prop. 1.) conjungens tactus contingen 

tium ex puncto A, tranſibit per K, &, proindeque non 

Supple gu- erit a DG diverſa. - N 
„he, @ Aloza: Si ſit AT=AL, quod inter ſect. opp. quan 
au, doque heri poteſt, invento , ducenda eſt 4D G paral.$:4 
lela I AL; nam-K infinite diſtat. Si A fir in alteru Na 

trà aſymptotdn, erit D G infinita, 7. e. aſymptoto px} ( 

rallela, unaque tantum duci poteſt contingens; hoe ges 

eſt, contingens altera erit ipſa aſymptotos. tac 

Schhol. Alias methodos (eaſque forte aliquando com. cor 
modiores) ex prop. 1. hujus partis corollariis lector f. cut 

cile excogitabit. cui 


Prop. V. Theor. IV. cur 


| 56.57. In 2 ſectrionis conicg, vel ſectionum 8 put 

| 58. 59. utta quavis retta V A gue ſettioni, vel ſeckionibu vic 
non occurrat , nec per centrum tranſeat ; Inventaqu: ¶ ral 
diametro A OM rectarum in ſectione, vel ſectionibu 

| % AM parallelarum, occurrente rectæ AV in A 

Dico conjungentes lact᷑us binarum quarumcunque con. 

| tmgentium VH, VI, ex quovis puncto V rectæ V AW Su 

| duttarum, tranſire per unum idemque punctum On 

i , ſectione, vel in altera ſectiouum oppoſitarum, medium 

| ſcilicet rec tæ F G conjungentis lactus contingentium 

| AF, AGA puncto A duttarum. 


Conjungens tactus FG (per def.) ordinata eſt ad 
diametrum AOM, proindeque parallela AV & bi 
ſecta in O; connexa VO & producta occurret ſectioni, 
vel ſectionibus opp. in T, L, vel (ſi fit aſymptoto pa- 
rallela) in unico puncto T. Si occurrat in binis punctis, 
eadem a punctis V, T, O, L harmonice dividitur; alias 
a punctis V, T, O bifariam dividitur, ut patet ex prop. 

3. & ejus Coro/l. 1 ; at per prop. 1. & Coroll. 4. liquet I K 
conjungentem tactus H I contingentium VH, 5 in 
e | Lraniunk 
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bon ranſire per O; cùm manentibus cæteris punctis non fit 

Intra ſectionem aliud punctum diviſionis harmonicæ, 

gen bel diviſionis bifariam, ab O diverſum. 

non Coroll. 1. In hyperbola, Si punctum V in alteram 60. 
ſymptot6n incidat, contingentium ex V alterà VI in 

uan proton degenerante, recta per alterius VI con- 


ral.$ttum H eidem aſymptoto parallela per O tranſibit: 


eru· Nam HJ vice fungitur tactus conjungentis. 
pa. Coro/l. 2. Si à puncto A extra ſectionem, vel ſectio- 56. 57. '| 
hoc nes opp. ducantur duæ contingentes AF, A G, ſitque Ge. ql 
tactus conjungens FG; ſimiliter ex alio puncto V (int : 
om. contingentes VH, VI, & tactus conjungens H I, oc- 
fu currens FG in O; Junctà A V, erit punctum O con- 
curſus omnium conjungentium tactus contingentium ex 
quovis puncto rectæ A V ductarum: & (per prop. 3. 
cum Corollariis) ductà per O rectà qualiber occurrente 
utcunque rectæ A V, & ſectioni vel ſect. opp, in binis 
um, punctis, eadem harmonicè dividitur; vel bifariam di- 
bu viditur tantùm, ſi (it alteri aſymptoton hyperbolæ pa- 
e rallela, vel fit parabolæ diameter. 


A: Prop. VI. Theor. V. 


/ AF Sumpto intra ſectionem conicam, vel unam ſectionum 
% oppoſitarum quolibekunto O, quod in Ellipſi non ſit 
un centrum, inventaque diametro gue per O tranſit; per 
un O ad hanc ordinetur F OG, ſeftiont in F, G occur- 
rens, in cujus extremis ſectionem contingant F A, 
GA, diametro A O occurrentes in A, & per A aga- 
ad wr AV igſi FG parallela; Dico reftas HK,1IK 
b. contingentes in occurſibus rectæ cajuſuis HOI 
o punctum O ductæ, & ſectioni, vel ſect. opp. in H, I 
pi cccurrentis, convenire in punct᷑um aliquod rectæ A V, 
t aut eſe eidem parallelas. - 


56. 57. 
58. 59. 


op. Si contingentes H K, I K concurrant in K, agatur 
vet K O, quæ producta occurrat ſectioni vel ſectionibus 


5 in L, T, (quod ſemper fiet niſi K O fit alteri * 
K ton 
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ton hyperbolæ parallela) & rectæ AV in V; Eri 5 
( propter diametrum) O medium punctum rectæ FG 
unde recta LOT KV (per prop. 1.) harmonice d. 


viditur à punctis L, O, I, K, & (per prop. 3). 


nctis L, O, T, V, ergo coincidunt puncta K, V. 8 
OTK V lit alymptoto parallela bifariam dividitur 1 
punctis O, T, V. & à punctis O, IT, K, unde in hu 
etiam caſu coincident K, V. i 
2. Si HO diametro AQ coincidat (in Ellipſi ſu 
licet vel fect. opp. ) maniſeſtum eſt fore H K, LK ip 
A V parallelas. —_— ” 
all. Cum eadem fit ratio rectæ per tactum aſym Þ 
ptoto parallelæ, atque tactus conjungentis; Si rech 
HO! ducta {it alter: alymptoton parallela, Liquet 
tangentem in occurſu ejus cum ſectione H K, per juli 
dem aſymptoti occurſum cum rectà A V tranſire. 


Prop. VII. Theor. VI. 


61. 62. In omni Sectione Conica, vel ſeckionibus oppoſitis, ducti 


Supple caſus 


= — IM... RY 
; #u 


guauts rect FG gue ſettiont vel ſectionibus oppoſ. N. 
ts in binis punctis F, G occurrat ( vel forte unico n 
hyperbola vel ſectionibus oppoſitts) nec per centrum 


tranſcat; Dico conjungentes tactus H, I binarun f 


Juarumcunque contingentium B H, BI, à quovis 
Bo Bret F G extra ſecrialm vel ſecxiones ſump!) 
ad ſeftionem vel ſeftiones duffarum , tranſire 75 
unum idemque punttum A extra ſectionem, vel ſe 
ionen; punttum ſcilicet, in quod coennt continget 
les ſeckionem, vel ſectiones, in puntFis F, G; vel 
Fuad tangens in A n altero convenit cun 
' aſymprolo, quoties F G dutta eſt aſymptoto parallel. 


Nuo ſi punttum B in alteram aſymptotùn incidat, reli 

Per conta ſum unicæ contingeutts 4 puncto B dui! 
eidem aſymptoto parallela , per 42 pumnc imm \ 
trau ſibit. | 


A puncto B ducatur BK LM ſectioni, vel ſcction 


bus oppoſitis pro libitu in K, M oocutrens, & 1 
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Hl ſi opus productæ in L, — 
HI occurſus R, & jungantur KR, MR, quarum MR 
1 occurat eidem, vel tz ſectioni 
K BN, Sum (propter BE LM harmonicè divifam 
_ rect BR, KR, Te R ITT Ducta B 
d opus producta) occurrat i opus productæ 
10 1 P, K 18 opus productæ) in Q, & ay in + 
rc (per prop. 1. hujus p.) harmonice dividitur in B, 
[ct N, P, O, & propter harmonicales (per lemma 8.) in 
p B, N, P, Q, coincidunt ergo puncta O, Q; ſive occur- 
ſus rectarum B N, K R in ipſam ſectionem incidit. 
u Ductis igitur K SN, MT O ſecantibus F G in 8, T, 
cu he (per lemma 9.) convenient ſuper rectà 1 H (fi opus 
ue productà) in punctum aliquod D; (nam fi dicantur 
ul K N, H i, MO parallelz, erit (per lemma 6.) KS 
=SN& OTS T M, unde FG tranfibit per cen- 
trum contra hypotheſin.) Sed ob harmonicales LRD, 
NR M, BFS RT G, K RO, rectæ DNS K, DOT M 
i barmonicè dividuntur A punctis D, N, S, K; D, O, T, M; 
% unde (per prop. 4.) junctz D F, DG ſectionem vel 
3 iy ſectiones oppolitas contingent ; vel faltem conti 
um altera, crit altera aſymptotos; 2. e. non erunt ab AF, 
un G diverſæ. Tranſit ergo I H per A. | 
„ Si M R Hit aſymptoto parallela, ducendæ ſunt K N, 
„ N huic parallelæ. Si C F, HI ſint parallelæ (quod 
in ſect. opp. fieri poteſt) ducendæ ſunt MR, K R his 


rectarum F G, 


arallela, non harmonice, ſed bifariam ſecabitur. Ea- 


* demque quæ priùs conſequentur, adhibitis (pro re nata) 
cum kmmate 6, vel 10. & coroll. 4, vel 5. prop. 1. 

flels 

2 Prop. VIII. Theor. VII. 

. 


„ unmpto extra ſectionem conicam vel ſefFtones oppoſttas 6x. 62. 
quolibet puncto A quod non ſit centrum; Dico binas G 3. 64. 

8 gruaſcurgne H B, I B contingentes ſecrtonem vel ſeckio- 
zou nes oppofitas in dnobus oconrſibus rect 'cujnſurs 
cy AHI per punitum A ductæ, convenire in punttum 
HI aliquod 


prallele, Si recta quævis fit cuivis harmonicalium 


| [ 64 ] i 
aliqued B remæ F G conjungentis tactat rectarun 
AF, AG ſectionem vel ſectiones contingentium i 
puncto A  duftarum ; vel in punct᷑um aliquod 3 

rectæ quæ per contact᷑um unice contingentis 4 pun. 
cro A duct& alter: aſymptoton parallels ducitur, qu. 
ties punctum A in eadem aſymptoto ſumptum A N 
Rod ſi recta A H I. ſit alteri aſ/ymptoton parallela, cu i. 
' tingens in unico ejus occurſi cum ſectione per eju/ x 
dem aſymptoti occurſum cum retta B F G tranſibit. p 


Contingentes in H, I, coeant in B; ex A duct }, 
contingentibus AF, A G, conjungens tactus FG, i 
opus producta (per prop. przced.) tranſibit per B. Et i li 
(mutatis mutandis) in omnibus calibus. 60 

ta. Si IH ſit diameter Ellipſeos vel ſect. opp. # 
punctum B infinite diſtabit, hoc elt, erunt I B, HB 
G FB parallelæ. 


Prop. IX. Theor. VIII. 


65. 66. Si ſecrianem conicam vel ſectiones oppoſitas contingan 
67. 68. aluæ rectæ AF, AG concurrentes in A; ſumptoqu 
Supple caſus in factus conjungente FG puncto B, ducantur toi 


omiſſos. 


dem aliæ ſectionem vel ſectiones contingentes B H, Bl. 
prioribus contingentibus in K, L, & E, D occurren. 
tes : Dico has quatuor contingentes 4 mutuis occuſ. 
bus, propriiſque contactibus harmonice dtvidi; ſcilicet 
4 punctis A, K, F, E; A, L, G, D; B, K, H, L, 
B, E, I, D; vel bifariam dividi tautum quando occut- 
ſuum vel contactuum aliquis abit in aalen 
Aſymptott contingentibus, hiſque parallele per tactus, 
tacrus conjungentibus, (ut in prioribus) accenſentur. 


Conjungens tactus HI (per prop. 7.) tranſit per A2 
Et propter BG, Al Nane Per prop. +) a B, F. 0, G; | 
A, H, O, I punctis, aut ſaltem bifariam diviſas, Erunt 
AB, A F, A O, AG, item B A, BH, BO, BI harmoni 
cales; Unde liquet propoſitum. 

Corll 
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Corol. Si tres tantum ſint contingentes AF, A G, G. 66. 


[ 

ZB, quarum quælibet BH conjungenti tactus reliqua- 67. 68. 
rum occurrit in B, iplis vero contingentibus in K, L; ve c9/4 
1 

10 


oF 
4 
vs 
* 
F — 


I Dico hanc harmonicè dividi A punctis B, K, H, L, vel N 
| bifariam tantum ſi &c. Dutta A H & produdta occur- 
© rat ſectioni, vel ſectioni oppolitz in I; Contingentes 
*in H & I coibunt (per prop. 8.) in aliquod punctum 
= rectz FG, quod erit punctum B, in quod BH, FG 
. prius coibant; Redit itaque caſus in illum hujus 
prop. 9. Et ſie in reliquis contingentibus, & in omni— 
bus calibus. 
School. In parallelis contingentibus BH, AG in El. 67, 1 | 
lipli & opp. ſect. tranſit caſus hujus corollarii in illum 1 
. 


corol/. Prop. 27. partis 1. 
55 Prop. X. Theor. IX. 5 
In Ellipſi, & ſectionibur oppoſitis, ſi à terminis cu. 6. 20. 1 
jJuſuis diametri A B ducautur contingentes A K, BI, 1 
| Cuvis aliæ Contingenti T D occurrentes in K, I; bh 
mw Dico AKxBl quale efſe quarte parti fieure dia- x1 
7% mmetri A B, i. e. (/ /it centrum C O parameter [ive is 
1 | latusretumlr) CAN BIT = AK Bl. 
1 | | 
* Contingens J D occurrat diametro in D, à contactu 


T ordinctur ad diametrum recta TO, & à centro C 
e agatur ad contingentem TD recta CR rectis A K, 
B I parallela: Erit per Coro/l. 2. prop. 1. 
el t. CD: CA: CO = id eſt, 
CD:CO::CAq:COq. 

Et dividendo 


| CO—CD COq—-CAqy 
A 0 CD—C 95 cpr vel CAq -C 908 : CAq; 


G; | DO BOxOA 
unt Et per Coro//. 5. Prop. 24. Part. 1. 
Onl- : 1BA R "£ 
BO x OA :OTq::BA: /r ::4 CA : $117 


roll. I ::CA 
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-CTOCAKITF----* 
2 2 re, dam aps vel altern. 
3. BOx̊K OA: CA q :: OT q: figuræ diam. AB: 
Ergo ( per Proport. 2, & 3.) 
4. DO: CD:: OT q: figuræ diam. AB. 
Per Coro// 2. prop. 1. | 
DA: DO:: DC: DB, ideoque ob ſim. triang. 
5. AK OT:: CR: BI, i. e. OTx*xCR =AKxBI p 
Rurſus ob ſim. triang. 
TxCR 


Or ene 6 11 


Ergo per proport. 4. & 6. 
OT q: 17 Ginn A B::OTq :AKxBI: unde j he. 
diam. AB= ARK x BI. K 

Si in Ellipſi contingens K TI fit diametro AB 
parallela; Sit CN ſemidiameter huic conjugata, & 
coincident puncta T, R, N, fietque AK CNS B, 

adeoque AKxBI = CNq=( per core//. 4. prop.24 i 
p- I.) 5 fig. diam. AB. 

Coro/l. 1. Pola CN ſemidiametro ipſi A B conju- Þ 
gatd, erit ubique AK x BI =] fig. diam. AB (per 
jam dictum core.) CN q. 

Coroll. 2. Et 11 ductd diametro TCL, contingens ſ 
in L occurrat 1 B productz in M, erit M BxBI=! 
hz. diam. AB = CNq. Nam (ob parallelas AK 
MBI, & K TI, LM; & zquales TC, CL & BC, 
CA,) æquiangulæ & æquales erunt figure CA K T, 
CBML; Unde MB=AK, & MB BIS AKB! 
=CNq. 


Ve 


Prop. XI. Theor. X. 


Sint Ellipſeos, vel Hyperbole, aut ſectiouum oppoſila. 
rum, dug quis ſemidiametri conjugate AG, 
CN, quævis alia pariter conjugate T C, CX, 

audtiſque A V, NV; TS, XS, compleantur parul- | 
lelgramma ACNV, TCXS; Dico hc efje mii pro 


ſe &qualia. 
Producta 


— = 


674 
producta AC ſectioni vel ſect. opp. occurrat in 


B, ductaque BI parallela C N occurrat T S in I, ipla 
vero TS occurrat AV in K & AB (ſi opus pro- 
: ductæ) in D; à centro C ducatur CQ occurrens TS 
in Q, ut lit ang. DAK vel DCN =DQC, aga- 
© turque huic parallela X X occurrens T Sin X, XA T 


ordinetur ad diametrum AB recta TO: Erunt rectz 


ITS, AK, BI contingentes, & triangula DAK, 
| DOT, DQC, DBI, ſimilia. 


per ſim. triang. & Coroll. 2. prop. 1 
ID :;1-D:;:BD:QD::+UD:-: AD, ideoque div. 


vel comp 


ID: 415 . CD: CONS SOS 


altern. 


4. 1 T: CA:;: 1D: p: 1 
Rurſus per ſim. triang. & coroll. 2. prop. 1 
ED: TD::AD: OD: :e D: BD, ideoque 


KD 1 . D: 3 8 


altern. 


2. TK: CB:: KD: CD:: (ob ſim. tri.) AK: CO. 
Per proport 1, & 2. ductis &c. & per coro/l. 1. & 2. 
prop. præced. 


r aan SENG. cg 


Unde CX. C A:: CN: £9; & CX edc 
CN. Sunt autem parallelogramma ACNV.CXYQ 


(ob ang. DAK = DQC) xquiangula, proindeque | 


ad invicem ut rectangula ex lateribus, viz. CA x CN, 
CXxCQ, hoc eſt æqualia; fed parallelogrammum 
rCXS ( propter communem baſim & altitudinem 
:qualem) eſt parallelogrammo CX Y Q, adeoque ipli 
ACNY, zquale 

Groll. Hine parallelogramma circa ipſas diametros 
lunt æqualia, utpote horum quadrupla. 


Scholiam. In ſectionibus Opp. vel hyperbola, hæc 


propoſitio nullo negotio patet ex coroll. 2. prop. 28. p I. 
1 2 Nam 


”* 
— — — — 4 
- 


71. 
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Nam ſi tangentes in A, T occurrant aſymptotis in 
V. F; 8, E, erit (per det.) ſemidiameter CN Ax 
A, & CX = —=TS=TE, & NIA V, CX 
871 ideoque parallelogr. A CNV = triang. CVE 
== triang. CSE = parallelogr. TC XS. Sed cum 
præcedens demonltratio ( utpote generaliori proprie. 
tati innixa) ad haſce ſcctiones cum Ellipſi fe juxt 


extenderet , congruum erat & iplas pariter càdem 
complecti. 


28 Mt 39 
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PARS III. 


Propolitio I. Theorema ]. 


Circulus ſectioui conicæ, gue ipſa non ſit circulus, vel 
ſefrionibus oppoſitis, ad quaiuor plum ima punc la A, 
B, C, D occurrit ; Ad tria A, B, C, quorum unum A, 
Ad duo tantum A,B, quorum utrumgue eft coutactus. 


N' M {i ſectio | vel ſect. opp.] circulo congrue- 


ret, eſſet circulus contra hypotheſin; Patet er- 
9) per Coro//. y. prop. 35. p. 1. | 
Def. In omni 1{ectione conicd, vel ſectionibus op- 
olitis, diametri quibus ordinatæ ſux ad rectos angu— 
o inliſtunt, ut AB, CD, Axes appellantur. 


Prop. IT. Probl. I. 


In Hyper bolii vel ſect. opp. & in Fllipft que non ſit cir- 
culus, Axes inuemnre ; Ft duos tautum efſe axes 
oſtenacre. 


Inventa quavis diametro AB, quæ in hyperbola 
vel ſect. opp. fit determinata, Diametro AB (e. centro 
IC, intervallo CA, vel CB) deſcribatur circulus 
AMB G; Hajus peripheria vel ſeétionem aut fect. 
opp. in A, & B, continget, (quo in caſu per prop. præ- 
ced. ei non ampliùs occurret;) vel iterum occurret 
lectioni, vel ſectionibus opp. in binis punctis M, G. 

Si contingat in A & B, erunt ipla AB atque huic 
onjugata, Axes quæliti. Nam contingentes circulum 

AI, KB R in hoc caſu contingent etiam ſectionem 
vel ſect. opp. eſtque propter circulum angulus BA 5 

Ve 


4 


9. 10. 


unde necellarid occurret ei alicubi in M. 
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vel BAH rectus, & diametri AB conjugata erit para]. 
lela AT, ſuntque diametri conjugatæ ad ſe mutuò or. 
dinatz, proindeque hx diametri ſibi mutuò ad angulo 
rectos inſiſtent. 

Si A,B non ſint contactus; Ex punctorum A,; 
utrovis A ad punctorum M, G utrumvis M agatur 
AM; Biſectà A M in N, & per centrum C ductà CN, 
erunt diameter C N atque huic conjugata Axes quzlit, 

Prior caſus jam ſatis liquet. In ſecundo probandum 
primd eſt circuli peripheriam ſectioni, vel ſectionibu 
oppoſitis in M, G occurrere, deinde angulum C NA 
elle rectum. | 

Sectionem vel ſcct. opp. in A, B tangant DAFT, 
F B T, hw (per Coro//. 3. prop. 20. part. 1.) erunt pi 
rallelæ; ciimque occurſus A,B non {int tactus, erum 
hz à contingentibus circulum KB R, H Al, diverſe; 
Unde contingens ſectionem B F tranſibit intra cireu 
lum, & contingens circulum H A tranſibit intra ſectio. 
nem, hoc eſt, ſemicirculus B MA ad partes B elt ex 
tra ſectionem, vel utramque ſectionum opp. ad parts 
vero A eſt intra ſectionem, vel unam ſcctionum opp 
Pari ration: 
alter ſemicirculus occurrit ſectioni ex alterà parte, vel 
ſcclionum opp. alteri in G. | 

Connex4 CM, erunt ( propter circulum) CA, CM 


 Zquales, e{tque (ex conſtruct.) MN N A, unde Ang 


CNA elt rectus, & (per co. 2 prop. 22. part 1.) LCNO 
eſt rectæ MN A diameter, Eſtque huic conjugata rech 
MN A parallela, ſuntque conjugatæ diametri ad fe mu. 
wud ordinatæ, proindeque in noſtro caſu ſibi mutuò ad 

angulos rectos inliſtunr. | 
2. Si jam, przter diametros O CL atque huic conſu 
gatam X CX hac methodo inventas, alia quævis T C\ 
dicatur Axis; a quovis puncto ſectionis vel utriuſvs 
ſectionum opp. A, ad TCV, & ad unum ex ax1ibus 
primò inventis O CL, ſint ordinatæ A S R, A NM, & 
ducantur diametri A CB, RC Q, MCP; Ob AS = 
SR, & ang. AS C (ex hypoth.) rectum, erit A C K. 
art 
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pari modo erit A C OMS CPS CBS (privs) 
CRS CQ; Unde ( ob has reCtas æquales) circulus 
centro C tranſire poteſt per ſex puncta ſectionis, vel 
2 opp. P, Q, B, A, R, M, contra prop. præced. Un- 
de diameter bY non erit axis, neque huic conju- 
gata. 
Groll. x. In Ellipſi, conjugati axes tranſverſi LC O, 
XCY ſunt inæquales. Alias, connexà LX & biſectà in 
D, ductàque diametro BCD E, eſſet (ob LC=CY) 
angulus LD C rectus, cujus contrarium jam oltendi— 
mus. 

Groll. 2. In Hyperbola Axis tranſverſus OCT. eſt 

minima omnium determinatarum diametrorum, & huic 
propiores ſunt remotioribus minores. Nam 1 T V di- 
catur minor quam LO, ſemicirculus diametro LO 
ſecabit TV in Z alicubi intra unam ſectionum opp. & 
eidem ſectioni occurret denud in A; unde diameter 
BCP quz biſecat junctam O A in P, (propter C A — 
CO, & OPS PA) erit axis, contra jam probata. 
Pari prorſus modo oſtendetur T CV elle remotiore 
quà vis diametro minorem. 
Coroll. 3. In Ellipſi axis major eſt omnium diametro- 
rum maxima, minor vero minima : & minori proplores 
unt remotioribus minores ; majori, majores. Nam ſi TV 
dicatur minor quam X X; Scmicirculus diametro XX 
ſecabit TV extra ſectionem in Z, ſecabit vero axem 
majorem ( propter CO CN) alicubi intra ſectionem 
in F; occurret itaque ſectioni alicubi in A; unde 
eltendetur ut in præcedenti Crollario diametrum BC 
quæ connexam X A in P biſccat, eſſe axem, ab iplis 
OL, Y X diverſum, contra jam oltenſa. Eodem modo 
oltendetur majorem axem O L eſſe qudvis al diame- 
tro TV majorem, & majort propiores remotoribus 
majores elle, minori minores. 


Coll. 4. In hyperbola vel opp. ſcct. & Ellipſi, Dia- 14. 15. 
16. 


metri MCG, A CB ductz ab extremis ordinatæ cujuſ- 
vis MA ad utrumvis axem LO ſunt æqualcs; Idem in- 
tellige de contingentibus ME, & E in punctis M, A, ſu- 
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per axi (per Croll. 17. prop. 20. p. r.) in punto aliquo 
E coeuntibus. Patet ob MN NA, ob commune 
E N, NC, & angulos ad N rectos. 

Coroll, 5. In iiſdem ſectionibus, Recta E C bifarjan 


dividens angulum vel à binis æqualibus contingentbus 


vel binis æqualibus diametris factum, erit Axis. Nam 
biſecabit M A, eidemque ad angulos rectos inſiſtet. Jn 
hyperbola vel opp. ſect. rectæ, quæ bifariam dividum 
utrumque angulum aſymptotòn, ſunt Axes conjugati. 
Coroll. 6. Et quarum diametrorum angulum uteri 


axis bifariam dividit, exdem ſunt æquales. Nam in Ei 
lipli ex. gr. Si dicas CQ (= vel c CM) =C4 


junctà AQ ſecante axem in P, & Sectionem in R; 0) 
æquales angulos QCP, ACP, & CAS CQ, erit AP 
— PQ, & angulus ad P rectus; unde, APR eſt u 
axem ordinata, hoc eſt AP = PR = (prius) PQ, quod 
abſurdum eſt. Et eodem modo (ductd hujuſmod 


APQR) in hyperbola vel ſect. opp. hoc Corollariun i 


demonſtrabitur. 

Coroll. Y. Quæ diametri MCG, A CB zqualiter a 
utrovis axe diſtant, æquales faciunt angulos ad contin- 
gentes in earum verticibus CME, CAE. Nam trian 
gula CME, CA E ſimilia & æqualia ſunt. 


Corol 8. Ex Coroll. 2, & 3. Liquet Circulum ſup: 


axi determinato Hy perbolæ vel ſectionum oppoſiu. 
rum, tanquam dlametro, deſeriptum, totum elle extr, 
utramque ſectionem: Super Ellipleos axi majore, {c 
ctionem intra fe continere : Super Ellipſeos axe mi 
nori, 2 {ectione contineri. 


Prop. III. Probl. II. 


Tnvenire Axem Parabole: Et unicum ejus efſe axcli 
oflendere. 


Inventd qualibet diametro C D, ſumptoque in edden 
ubivis puncto D, erigatur ad eandem perpendicular! 
ED F occurrens ſectioni in E, F; Biſectà EF in), 
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ductàque B A parallell C D, Erit BA axis quæſitus. 
Nam ( per Coroll. 16. Prop. 20. p. 1.) B A eſt rectæ 
EF diameter, & (ob rectas parallelas) erit angulus 
ABF rectus. 

Si punctum D biſecet EF, ipſa diameter C D primd 
inventa eſt axis. 

2. Si dicas alium elſe axem C D ab A B diverſum: 
Ordinatà ad hunc F DE ſecante axem primo inventum 
in B; Ob paralleliſmum diametrorum erit E F ad utrum- 
que axem CD, AB perpendicularis, hoc eſt, ad utrum- 
que ordinata, ideoque tam in B quam in D bilecta, 
quod abſurdum elt. 

Coroll. 1. Contingentes ME, A E in extremis rectæ 
cujuſvis M A ad axem ordinatæ ſunt æquales. 

Coroli. 2. Recta bifariam dividens angulum ab xqua- 
libus contingentibus factum eſt axis. Patet utrumque 
 ficut in hyperbola vel ſect. opp. 

Coroll. 3. Diametri MG, A B æqualiter ab axe diſtan- 
tes æquales faciunt angulos ad contingentes in carum 
verticibus, viz. GME, BAE. Pater ob ſimilia & 
zqualia triangula E MN, EAN, & angulos G MN, 
BAN rectos. | 

Coro/ll. 4. Angulus EMG, quem quævis diameter fa- 
cit cum contingente in ejus vertice verſus axem, ob- 
tuſus eſt, utpote recto G MN major: Et quo diame- 
ter MG ab axe remotior eſt, eo hujuſmodi angulus 
major eſt; Nam contingens e in vertice propioris 
diametri 92g produCta occurret EM & EO extra ſe— 
ctionem in P, e; ductaque m2 12 parallela MN, erit ang. 
pe NS ang. PEN + E Pe, unde Pe Nœ PEN, 
& emu AE MN, additiſque utrinque rectis, e mg 
EMG. | 

Prop. IV. Theor. IT. 


In Ellipſi diametril CH, K CG rectarum A E, AD 
utriuſque axis extrema conjungentium ſunt conju- 
gate, O duales; O prater ipſas non ſunt aliæ 
diametri conjugate wquales, | 

K Junctis 
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Junctis EB, DB, ob CDS CE & CAS CB & 
angulos ad centrum rectos, erit AE BD figura paralle. 
logramma cujus latera æqualia; unde diametri, IH, 
K G biſccant etiam E B, DB, ac propterea erunt recti 
E A, AD reſpective parallelz ; Hoc eſt, erunt diamc. 
tri IH, K G conjugatæ: Erit porro A F CN (ob AF 

CN & AF = AN, utpote æqualium A D, AE 
dimidia) figura parallelogramma cujus latera æqualia; 
Unde axis A CB bifariam dividet ang. FC N; ſunt er- 
go (per Corel. 6. Prop. 2) diametri K G, I H zqualcs. 

2. Stantibus quæ in priore figurà, Sit AB axis ma— 
jor, E D minor, & OP, QR duæ quævis diametii 
conJugatz, ab iplis HI, G K & ab axibus diverſu; 
Harum una QR dividat ex. gr. angulum DCK, & 
in R contingat TRL: Hac (per Corel}, 6. Prop. 23. 
p. I.) occurret diametris I H, G K productis in L, I, 
proindeque huic parallela O P cadet extra angulum 
HCR; part vero ratione eadem O cadet extra angu- 
lum DCB, hoc eſt intra angulum ACD; unde d1yi- 
det neceſlario angulum ACH; Eſt naque (per Cor. 3. 
prop. 2.) OP-HI, & HI GK QR, hoc elt, 
OP =- QR; idcoque OP, QR inæqualcs. 

Coroll. 1. In Ellipſi majoris diametri tranſverſæ mi 
nor erit ſecunda huic conjugata, minoris major. Nam 
reſcrant jam G K, H I duas quaſcunque diametros con- 
jugatas, five æquales, five inæquales, OP, QR alias 
quaſcunque pariter conjugatas; ſintque axes A B ma- 
jor, E. D minor, ut prius: Et ſi QR dividat ex.gr. an- 
angulum DCK, oftendetur (ut prius) O P dividere 
angulum ACH; unde (per coroll. 3 prop. 2.) erit OP 
-HI&GK©QR. Contrarium accidit in hyper- 
bold, vel fect. opp. ut ſuo loco oſtendemus. 

Coroll. 2. Hine {1 duæ contingentes Ellipſim Q, 
G M concurrant in M, contingens QM in vertice mi 
noris diametri QR major exit quam contingens GN 
in vertice majoris diametri G K. Nam QM, GNM, 
ſunt diametrorum QR, GK conjugaus O P, H I rc 
ſpectivè parallelæ; Eſtque (per prop. 17, vel 18. 4755 

q 
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OMg: MGCq::OCxCP=OCq:HCxCl= 
| HCq ; Eſtque (per coro//. præced.) OP HI, hoc 
elt OC HC; unde QM GM. 

Schol. Cum in Hyperbola (non xquilateri) ſemidia- 
meter tranſverſa CB ſemidiametro ſecunde CD, hoc 
| eſt ſemicontingenti BL, fit ubique inæqualis; Vertice 
vero B in infinitum abeunte & coincidentibus punctis 
L, C, rectæ CB, BL aſymptoto & ſibi invicem coinct- 
dant, hoc elt, tum demum fiant xquales : Reſponde— 
bunt aliquatenus Hyperbolæ aſymptoti Ellipfcos dia- 
metris conjugatis æqualibus; ſed cum hoc diſerimine, 
quod Ellipſeos diametri ſint altera alter ius, utravis vero 
aſymptotos ſit quaſi ſui ipſius conjugata. 

In Hyperbola æquilaterà diametri conjugatæ ſunt 
ubique æquales; uti etiam in Elliph, ſi Elliplis lit cir— 
culus; Nam quod circulus eſt inter ellipies, id hyper— 

bola æquilatera (quoad proprictates ſaltem nonnullas) 
inter hyperbolas. 5 


Prop. V. Probl. III. 
In Hyperbola, & iuter ſectiones opp. iu Ellipſi, in- 


venire diametros qua cum ſus ordinatis angulum fa— 
crunt dato cuivis angulo non ret Q, vel ejus comple- 
mento ad duos rettos, aqualem ; qui tamen in Fllip/t 
non fit major eo quem faciunt refs BD, AD ab wtro- 
gue exiremo axis majorts ad utrumuis extremum 
minors dutte, nec mimor eo quem faciuut ref ab 
urin CXITeMO ANTS 11N00TS ad ulruiuvig c ui 
majoris duet a. 


Super utrovis axe Ellipſeos, vel determinato hyper- 
bolæ, vel ſect. opp. AB, tanquam chordaà, ſtatuatur 
arcus circuli AEB capiens angulum dato angulo Q 
vel ipſius complemento æqualem, qui (ſi opus) poſt 
AB continuetur ; occurret hie Section, vel utrique 

Sectionum oppolitarum (præter A, B) in duobus pun- 
ctis F, R; ſumpto horum utrovis F, conncctantur A F, 

K 2 BY, 
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B F, quibus bifariam diviſis in L, O, ductiſque dia- 


metris HL CM, NO CP; Hæ duæ diametri, toti- 


demque aliz eodem modo ope puncti R reperiendæ, 
ropolito ſatisfacient. | 

In Ellipſi fit (exempli gratia) AB axis major, Scctio— 
nem conungat IA, in A; circulum contingat reclz 
GA; Erit (propter axem) ang. I AB rectus; cumque 
arcus AE B (ex hypoth.) non fit anguli recti capar, 
contingens G A cum recta B A factet ex uni parte an. 
gulum acutum, tranſibitque ideo ex eadem parte intra 
tcctionem , hoc eſt, arcus ipſe tranſibit intra ſcctio- 
nem: Rurſum arcus ſuper chordi A B capiens angu- 
lum æqualem ADB, tranſibit per D; ergo arcus qui 
(ex hypoth ) capit angulum minorem quam A DB ſe. 
cabit axem minorem extra Sectionem in E; Eſt ergo 
idem arcus ad partes A intra Scctionem, ad partes vero 
E extra eandem; ſccabit ergo illam alicubi in F inter 
A, E; Part ratione ſecabit eandem in R inter E, B 
Idemque exit (mutatis mutandis) in axe minori. 

In Hyperbola vel ſect. opp. contingat 1 A unam < 
ſectionibus oppolitis, & AG circulum: Ob angulum 
B Al rectum & B AG obliquum, non coincident I A, 
A G, led angulum efficient; unde recta quævis angulum 
1A G dividens, tranſibit tam intra circulum quam ſectio- 
nem, hoc eſt, circuli circumferentia ad puncta A,B (nam 
utriuſque eadem eſt ratio) tranſit intra ſectiones, quz 
(cum in ſe revolyatur ) utrique necellariò occurret de- 
nuò in F, R. 

Jam in urraque figurà, propter FL LA & BCS 
CA, erit C L parallela BF & A F parallela CO; unde 
ang. CLA = COB = BFA == dato Q, vel ejus 
complemento. Idemque erit de diametris ope puncti 
R repertis. 

Coroll. 1. In hyperbola vel opp. ſect. manifeſtum eſt 
angulum Q ſum poſſe dato cutvis obtuſo vel acuto 
æqualem; Angulumque quem determinata aliqua dia. 
meter facit cum ſuis ordinatis, vel cam contingente in 
ejus vertice, eo obliquiorem elle quo magis eadem dia- 
mete! 
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meter ab axe determinato diſtat; & pariter in diame- 1 
tro huic conjugati. In Ellipſi hujuſmodi angulus ab By | 
utrovis axe ad utramvis diametrorum conjugatarum 1 
| zqualium fit ſemper obliquior, atque inde ad alterum 
em continuò ad rectum vergit. Nam in hyperbola 
vel ſect. opp. angulus BF A = CL A, quo punctum 
Fab A remotius eſt, eo continuò minor eſt, donec ab- 
cunte puncto F in infinitum, dato quovis angulo mi- we! 
nor fiat. In Ellipſi quò punctum F ab A remotius eſt, Wal! 
co angulus B F A major eſt; donec, coincidente pun- | 
cto F ipſi D, fit CL una diametrorum xqualium ; at- | 
que inde ad B fit idem angulus continuò minor, do- | 
nec, coincidentibus punctis F, B, recta AF, hoc eſt 
jam AB, fit ad axem minorem ordinata. Qua in re, 
ulter iorem æqualium Ellipſeos diametrorum cum Hy- 
perbolæ vel ſcët. opp. aſymptotis analogiam obſervare 
cet. 

Coroll. 2. In Elliph , liquet angulum CL A vel 
COB à ſemiaxe majore ſubtenſum elle obtutum ; Nam 
huis æqualis BF A inſiſtit arcui B A ſemicirculo ma- 
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ſori: In hyperbola liquet angulum CLA vel COB 9 
elle acutum, nam huic æqualis B F A inſiſtit arcui AEB 1 
ſemieirculo minori. Idem intellige de angulis quos WT 
ad ealdem partes hæ diametri faciunt cum contingen- Ay 19 
tibus in earum verticibus; ſunt enim he contingentes 74 ih 
ordinatis parallelz. "FW 
ww . 

Prop. VI. Probl. IV. * . 
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Idem in Parabola pre/lare. 
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| TInvent4 qualibet diametro K BL, per punctum ejus 23. ö 5 . 
| intra ſectionem B ad hanc inclinentur duæ rectæ A BI C, + 
DBGE in angulis KB E, LBC dato Q æqualibus, - 


| occurrentes ſectioni in A, C; D, E; Biſecentur A C, 
DE in I, G; per 1, G agantur diametri HI, F G. 
Propter diametrorum paralleliſmum erunt anguli H I B, 
FG E æquales dato Q; unde propoſito ſatisſit. Te 
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Coroll. Manifeſtum eſt (per Cl. 3, & 4. prop. 3. 
diametros FG, HI ab axe MN zqualiter utrinque 
diſtare; & propterea quod hujuſmodi rectæ ABC, 
DB E in quocunque angulo ad diametrum K B incl; 
natæ ſemper utrinque ſectioni occurrant, angulum Q. 


{icut in — vel fect. opp. cujuſvis magnitudin 
ſumi poſle. 


Prop. VII. Theor. III. 


Ju Hyperbola ſecunda diameter ax conjugata, vel quid 
idem eft, contingens in ejus vertice EB D aſyimptotis 
termimata, minor eft quam continzens im verlice eil. 
Juſlibet alterius diametri ut HF G; & quo quail: 
bet diameter eſt ax? propior, eo ejuſmoat coutiug cui 
mmor eft, major quo remotior. | 


Per tactum F & utrumvis rectæ G H extremum e. 
gr. H, agantur FNL, HI K parallelæ EB D, 1ecan- 
tes axim in N, I, & alymptoton CG in L, K, & cot: 
nectatur L I. Ob GF = F H, erit HK —= 2 FL; 
& ob E B B D, erit IH =I K, hoc eſt l H =F L:; 
unde (ob parallelas rectas) ern IL F H: Et (ſi AB 
dicatur axis) ob angulum IN L rectum, erit I Lc 
L N, 2. e. FH& LN; unde multo magis FH & DB, 
£6 e. | 

2. Si AB non fit axis fed alia quælibet diametc:, 
& MF quælibet diameter ab axe remotior quam A; 
erit angulus quem faciunt rectz A B, ED ad partes a: 
contrarias obtuſus, cum (per Croll. 2. prop. 5.) ad pat- 
tes axis fit acutus; hoc elt, erit angulus A BE, ideoque 
& huic xqualis LN I obtuſus; ergo in hoc quoque 
caſu LI LN; cæteraque conſequentur ut in calu 
priore, unde patet propolitum. 

Coro/l. 1. Hinc (contra quam in Ellipſi) majoris dis- 
metri tranſverſæ major eſt ſecunda huic conjugata, mi 
noris minor. Nam quo magis diameter hyperbolæ b 
axe diſtat co major eſt, ut in Ci. 2. Prop. a. oſtenſum - 
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Coroll. 2. Poſitis ut prius, fit contingentium HF G, 
E BD concurſus O, erit F O& BO. Nam (per Prop. 
16. p. 1. ) GFq:EBq::OFq:OBq,; unde (ob 
GFE B) rn OF © OB. Idem crit in Sectiones 
oppolitas contingentibus. 


Lemma, 


[n figur is ABCD, /at BC =C D, 2 ang. A CD ob- 25. 26. 
zuſus, i. e. ang. A C B acutus, Vico AD& AB. 


Ab A in DB (ft opus productam) cadat perpendicu- 
laris AE, ob ang. acutum cadet hxc ad puncti C partes 
B, ideoque DE cg B E; Eſtque : 

ADqz=AEq+BEq 
ABqzAEq+BEq =AEq+DEgqg 
unde AD& AB. 


Prop. VIII. "Theor. IV. 


Parabolam in punctis B, D contingant B A, D A concur- 27. 28. 
rentes in A, tacluſque B vel axis L MN vertici coin- 
cidat, vel fit cideni axi tactu D propior, i. e. ordinata 
ad axem B M fit minor quam D N; Dico D A c BA. 


Connex DB & biſectà in C, erit juncta AC ( per 
Prop. 20. p. 1.) ejuſdem diameter, & parallela MN; 
iB fit axis vertex, vel ſi B, D fant ex eadem parte 
axis, manifeſtum eſt A C non coincidere ax; Idem li- 
quet ſi ſint ex axis partibus diverſis propter BM = DN 
& CBS CD: Producta {i opus D B occurret ax1 in 
0, critque ang. LOD. e A CD obtuſus, Unde per 
Lemma præcedens liquet propoſitum. 


Prop. IX. Theor. V. 


lu omni Sectione Conica, ad axem A HI, qui ſit de- 29. 30. 
Ierminalus Hi perbolæ, ſed ler 574 Hllipſeos , Or dine 31 . 
tur recta C H B, occurrens Sectioui in C, B; In pun- 
cru vero C, B Sedtionem contingant C A, B A ſuper 

ant 


29. 30. 


31. 


31. 
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axi concurrentes in A, vel in Hllipſi forte axi paral. Si in 
tele ; deſcribaturgue circulus CEBI qui retam Hunde ( 
CA (i. e. ſeckionem) in C contingat, iranſeatqu: W Coro/ 
per punctum B. Dico eundem rectam B A, vel (quid Nnaximu 
perinde eft ) ſectiouem, in B contingere; & preter Wdem in 
puncta B, C, totum effe intra ſectiouem, ſi in Elli; NE BI 
AH 1 fuerit axis major; Siu AH fuerit Ellipſers Mum & 
axis minor, prater eadem puncta C, B, otum ej/: No.) eju 
extra fettionem. In fig. 


In omnibus caſibus occurrat axis ſectioni in D, cir- 
culo in E; Si concurrant CA, BA, propter axem erit 


(per Coroli 4. Prop. 2. & Coroll. I. Prop 3.) AB =AC, Wildem 
unde AB (ex Elementis) circulum continget in B, d per B 
eſt (ex def.) circulus ſectionem continget. Per D& EY craiu 


agantur FD, G E parallelæ BC, utrivis contingent! MW de/cr7 
B A occurtentes in FG: Cum fit axis AH ad B C per- i pu 
pendicularis, erit ſectionis & circuli communis diame- Dico 

ter, ideoque (per Coro//. 8. Prop. 20. p. 1.) F D fectio ¶ punt? 
nem, G E circulum continget, eritque (per Coro/!. 3. N rect 
Prop. 4. vel Corel}. 2. Prop. 7. vel per Prop. 8.) B Fa ſe, 
F D, vel ſi AH lit Ellipſeos axis minor FD & BF ; 8 


lit BF © F D, cum fit propter circulum BG = EIn HF.: 
erit neceſſarid BG aBF; nam {1 BG dicatur ce ve! Wt A, 
B F, cadet G E ad rectæ FD partes A, vel eidem Wundtum 


coincidet, hoc eſt erit GE = vel = F D, adeoque (ob 
BF=FD)ertBG=GE contra circuli naturam. Eſt 
ergo BF BG. e. (ob rectas parallelas) HD & HE, 
hoc eſt, punctum E cadet intra ſectionem. Pari ratione 
occurſus alter axis cum circuloT erit intra ellipſin: Nam 
in hyperbola & parabola per ſe manifeſtum elt. 

Si AHI fit axis minor ellipleos, erit BF aFD; 
unde haud abſimili modo oſtendetur puncta E, 1 cadcre 
extra ſectionem. Propter duos contactus B, C, circulus 
(per Prop. 1.) ſectioni non amplius occurrit : ergo in 
priori caſu (vis. cum E, I ſint intra ſectionem) circulus 
totus erit intra ſectionem; in poſteriori (ubi hæc pun- 


cta ſunt extra ſectionem) totus erit extra ſectionem. 
; | 81 
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Si in Ellipſi AB, AC parallelz ſunt, erit BC axis; 
nde (ex Coroll. 8. Prop. 2.) patet propoſitum. 


Coroll. In figuris 29, 30. Liquet Circulom CE BI 
11x1mum eſſe omnium ſectioni A * & can 


em in puncto C tangentium; In fig. 31. Circulum 
E BI minimum eſſe omnium Ellipſi circumſcriptibi— 
ium & eandem in puncto C tangentium : Nam (fig. 29, 
o.) ejuſmodi major quivis ſecabit B Cextra ſectionem; 
n fig. 31, minor quivis ſecabit B C intra ſectionem. 


Prop. X. Theor. VI. 
ildem poſutis, rec tiſque C A, B A concurrentibus, ſi 


ordinetur recta CV R, occurrens ſeftiont denuo in R; 


? 


deſcribatur vero circulus rectam CA i. e. ſeftionem ) 
in puncto C contingens, lrunſienſque per punctam R; 
Dico hunc circulum prater taffum C in unico hoc 
puncto R ſectioni occurrere, Foc oft, ex una parte 
rect CR totum eſſe extra ſettionem, ex alterd in- 
tra ſettionem. 


In Hyperbold, Parabola, & Ellipſi cujus axis major 
t A H, Circulus rectam CA in C contingens & per 
inctum quodvis N ſectionis à B diverſum tranſiens, 
jor erit circulo (in priore prop.) per B tranſeunte, 
nam circulus per B totus intra ſectionem cadit, ) & ſe- 
bit rectam C B productam extra ſectionem in S, hoc 
b circulus CNS ad partes B erit extra ſcctionem. 

Ex N ordinatà ad diametrum BMK rectà NT O, 
ccurret circulus ſectioni denuo in O: Nam producta 
N occurrat AC in L; & propter ON L. || AB, 
it (per Prop. 17, & 18. p. 1.) CLq: LNXL O:: 
Aq: AB q ze. (ob C Aq AB q) erit CLꝗ 


Nx LO, unde cum punctum N fit ad circulum, erit 
O; & cum C ſit contactus, circulus CN S O (per 
op. 1.) niſi in C, N, O ſectioni non occurret; hoc eſt, 
m S ſit extra ſcctionem, arcus NO crit extra ſectio- 
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nem, arcus verd CN, C O intra ſectionem: Nam {1 
dicatur circulus ex utraque parte N, vel O, elle extra 
ſetionem, ex tribus occurſibus C, N, O ſaltem duo 
erunt contactus, quod (per Prop. 1.) fieri nequit; erit- 
que (ob punctum R extra circulum C NO] circulus 
CR major circulo CN O. 

Avugente ſe circulo CN O, & accedente puncto N 
ad C, accedet ſimul O ad R, & coincidentibus tandem 
N, C, coincident ſimul O, R; & evaneſcente arcu CN, 
totus arcus CS O, 7. e. jam CR erit extra ſectionem; 
vel circulus ad rectæ C R partes B, eſt extra ſectionem. 

Porro ex altera parte rectæ C R, ſumpto in ſectione 
puncto N, quod in Ellipſi non fit punctum K, duda. 
que LN O, ut prius; circulus in C contingens & per 
N tranſiens oſtendetur (ut prius) tranſire per O; circu- 
lus vero CN O niſi in C, N, O ſectioni non occurrit; & 
in Hyperbola & Parabola (quæ ex hac parte infinuz 
ſunt) manifeſtum eſt arcum NO eſſe intra ſectionem 

In Ellipſi vero ductà contingente K P, erit hæc pa 
rallela AB; unde (ob AB q: ACq:: KP: PCA 


& AB D AC) erit KPS PC, unde punctum P (p- 


Coroll. 5. Prop. 2.) eſt ad axem minorem, & C K eri 
ad eundem axem ordinata, circuluſque contingens ! 
C & per K tranſiens (per Prop. præced.) erit totus ex 
tra ſectionem, hoc eſt comprehendet punctum N ve 
O; unde (ob tactum C) circulus CN O minor erit cir 
culo per K, & ſecabit rectam CK intra ſectionem! 
S, hoc eſt, arcus NS O erit intra ſectionem. 

In omnibus igitur ſcctionibus arcus N O eſt intra {: 
ctionem: Erunt vero in omnibus, arcus CN, CO en 
tra ſectionem; nam ſi dicatur circulus ex utraque par 
te puncti N vel O eſſe intra ſectionem, d tribus occur 
ſibus duo ſaltem erunt contactus, quod abſurdum eſt 
Comprchendit inſuper circulus CN O punctum R, pic 
indeque eſt (ob tactum C) eirculo C R major. 

Minuente ſe eirculo CN O, & accedente puncto! 
ad C, accedet ſimul O ad R, & coincidentibus N, Cy cc 
incident ſimul O, R; & evaneſcente arcu NC, totu 

arc 
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rcus CS O, hoc eſt, jam arcus C R erit intra ſectionem; 
el circulus ad rectæ C R partes K ( z. e. ipſi B contra- 
14s) eſt intra ſectionem. Liquet ergo propoſitum. 

Coroll. 1. Hinc; Quamvis circulus Sectioni Conicæ 
Iccurrens,. & ex utraque occursils parte ad eaſdem ſe- 
ionis partes cadens, in eodem occurſu ſectionem ne- 
ellarid contingat; Non tamen circulus ſectionem co- 
cam contingens neceſlarid ex utraque contactus par- 
te ad eaſdem ejus partes cadit. 

Coroll. 2. Cum omnis circulus ſectionem in C con- 32. 
ingens & per punctum quodvis ſectionis ex una parte 
fectæ C R (quantumvis puncto R propinquum) tranſiens 
minor fit circulo C R, & ex utraque parte contactils 
intra ſectionem reperiatur, hoc c{t, magis incurvetur 33. 
quam ſectio in puncto C; Circulus vero illam in eo- 
dem puncto contingens & per punctum quod vis ſectio- 
nis ex altera ejuſdem rectz parte tranſiens fit major 
arculo CR, & ex utraque contactũs parte cadat extra 
ſectionem, hoc elt, minus incurvetur quam ſectio in 
todem puncto C; Sectionem in hoc puncto C circulo 
CR æquicurvam elle, meritd exiſtimare licet. 

Schol. Si axis AH in Ellipli ponatur minor, eadem 
eit demonſtratio ſed inverſa; wiz. pro major, legen- 
do minor, pro intra, extra; & vice vetsa. 


Prop. XI. Theor. VII. 


liſdem poſitis; per C ducatur diameter CL, quæ (fi opus 34. 35. 
produc tra) occurrat circulo C Rin Q; Dico C Qua- Sel fgr- 


*. 4b. & 
lem efſe rectæ D F que eft parameter diametri CL. — 


In omnibus ſectionibus, fit Circulus CN O idem 
qui in figuris præcedentibus, ſecans C Qin X; à pun- 
to N (vis. punctorum N, O rectæ A C propinquiore) 
d diam. CL ordinetur NP IS, occurrens ſcilicet dia- 
metro CL in I, & circulo denuò in S; & a puncto C 
trigatur ad C A perpendicularis CP, ſecans N Sin P; 
krit hæc circuli diameter, & ob oh NS) 3 
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NS in P. Si punctum J non fit primo intra circulum 
CN O; Augente vel minuente ſe circulo CN O prout 
puncta N, O fuerint ad has vel illas partes rectæ CR, 
cum, accedente N ad C, & O ad R, accedat continud | 
ad C, & X ad Q, tranſibit tandem neceſſarid punctum! 
intra circulum CN O; eritque PI (ob SPS SPN) 
ipſarum I'S, IN ſemidifferentia. 

In Hyperbola & Ellipſi, in rectà DF ( producti in 
hyperbola ) intelligatur punctum E mobile, hac lege, 
ut accedente I ad C, fit ſemper LC: CI: : DF: FE 
Eritque (per Prop. 24. p I.) CI DES N Iq, hoc eſt, 

CI: NI: : NI: DE; & ob circulum erit 
CIxzIX=NIxIS, hoc eſt, 

CI: NI:: IS: IX; Unde 

NI: IS:: DE: IX. 

Ex altera parte CL, eſt continuo NI IS, adeoque 
DE IX, ex altera IS NI, i. e. IXS DE; utro- 
bique vero accedente N ad C, accedit ſimul O ad R, X 
ad Q, & I ad C, fitque PI continud minor, hoc eſt N 1, 
IS adeoque DE, IX continud propius ad æqualitatem ac. 
cedunt; & tandem coincidentibus 8, I, P, N, ipſi C; O 
ipli R; adeoque X ipſi Q, & evaneſcente PI, fit IX 
i. e. jm CQrœ m DE; evaneſcente verd jam CI eva 
neſcit ſimul FE, ze. CQ= DEF. 

In Parabola, Erit (omitlo puncto E) propter ſectio- 
nem CI DF =NIq, hoc eſt, 

CI:NI::NI:DF, & propter circulum 

CI: NI:: IS: IX; unde 

NI: IS:: DF: IX; Et ad morem præcedentium, 
oſtendetur, coincidentibus punctis, ipſas DF, IX fimul 
hert ſibi mutud, & rectæ CQ, æquales. 


Corollaria ad hanc O prop præced. 
Coroll. 1. In Sectionis Conicæ qualibert diametro CL 


36, 37, ( producta ſi opus in Wah) {i fiat C Q xqualis cjul 


dem diametri parametro, & in puncto C ſectionem cou 
tingat recta CA; Circulus rectam CA in C . 
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& per punctum Q tranſiens erit ſectioni in hoc puncto 
C æquicurvus. Si diameter C L non fit axis, ſatis li- 
quet ex præcedentibus, nam non erit à circulo CR di- 
verſus. Cum vero hæe proprietas competat cuilibet 
diametro præter axem, etiam axi competet ; Nam dia- 
meter ax1 infinite vicina ab axe non ditfert, neque hu- 
jus parameter ab axis parametro. 

Coroll. 2. Coincidente puncto C axis vertici G, (qui 32. 
in ellipli fit major,) coincident etiam ei puncta B, R, 36, & 
arcuſque circuli C R qui prius erat extra ſectionem eva- 37. 

neſcet, hoc eſt totus circulus CR erit intra ſectionem. 
puncto vero C (in Ellipſi) minoris axis vertict coinci- 33, & 38. 
dente, arcus circuli qui prius erat intra ſectionem eva- 
neſcet, hoc eſt, totus circulus CR erit extra ſectionem. 

Coroll. 3. Arctior igitur live intimior eſt hujuſmodi 32, 33. 
cireuli & ſectionis conicæ contactus quam ſimplex qui- & 36, 
vis contactus, ſed in axis vertice arctillimus : Nam ſi 37, 38. 
punctum C ſic extra axis verticem ſimplici contactui C 
circuli CN O coincidit occurſus N; In axis vero ver- 
ice his accedit & O, 7. e. R. 

Coroll. 4. In vertice axis parabolæ, determinati hy- 36, 37. 
perbolæ, vel majoris ellipſeos, liquet circulum GQ z. e. 

CQ maximum efle omnium ſcctioni inſeriptibilium & 
eandem in eodem vertice G tangentium. Nam in vertice 
diametri axi infinite vicinæ, quæque ideo ab axe non 
differt, circuli æquicurvi arcus extra ſectionem exit in- 

naite parvus, hoc eſt non differet circulus ab ipſo cir- 
culoGQ; & quivis ejuſmodi circulus circulo æqui— 
curvo major ex utraque contaCtus parte erit extra ſectio- 

nem. Pari ratione in ellipſi erit Circulus G Q mini- 38. 
mus omnium ſectioni circumſeriptibilium & eandem in 
vertice minoris axis G tangentium. 

Coroli, 5. Liquet etiam in hoc caſu rectam CQ. e. 36, 37> 
G Qelle circuli diametrum. Unde ſumptä in axe G Q38. 
= parametro axis, circulus diametro G Q erit ſectioni 
in axis vertice G æquicurvus. 


Prop. 
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Prop. XII. Theor. VIII. 


Parabolam contingat utcunguc T D in T; huic vero pu. 


rallela F E occurrat ſectioni in F, E punctris, ex gu: 


bus ad quamlibet diametrum D AO H ordimnentu 
E G, FH, & ex tact᷑u I recta TO; & puncta E, F 


ſiut ex eadem parte diametri, dico duplum ordinate 
TO quale efſe ſumma ordinatarum F H, EG; /i 
ex partibus diver ſis, earum differentie. 


Ductà diametro TI M, biſecat hæc EF in I; AQ 
EL. parallela T M occurrat TO, F H (fi opus pro- 
ductis) in N, L. Ob parallelas I M, E L & æquales 
FI, IE, æquales erunt FM, LM, TN; fed & (ob 
parallelas) æquales ſunt L H, NO, EG, ergo FM E 
=LMILH=TOrzr FHIEG=a2aTO. 


Prop. XIII. Theor. IX. 


Circulus occurrat Parabol.e in quatuor pumnctis A, B, 
E, D, Fig. 41, 42; Vel iu tribus A, B, Q, quorum ( 
fit contattus, Fig. 43, 44; Vel in dnuobus tantum 
Q, B, quorum utrumuis Q ſit contactus, & religuum 
B iutei ſectio, Fig. 45; Sintque ab his occur ſibus or di. 
nate ad Parabolæ dem, vil. A G, BI, E F, D H, Fig 
47, 42. A G, B, QO, Fig. 43,44. & BI, QO, Fig 
45. Dico ordiuatas ex und parte axis ſimul ſumpta. 
equales efſe ordinatts ex altera parte ſimul ſumpt1s; 
Ordinata vero ex contactu, ubi tres ſunt occurſus, Fig 

43, 44. bis ſumpta ; ubi duo tantum, Fig. 45. ter ſump- 


ta intelljgatur. 


Si quatuor ſint occurſus; duos quoſlibet A,B junga 
A B, & reliquos duos D E occurrens A B ſi opus pro- 
ductæ in N: Inventis rectarum B A, DE diametris PV, 
Qs, in earum verticibus P, Qſectionem contingant 


PR, QR concurrentes in R; erunt hæ rectis A B, DE 


paral- 


* 
Intell, 
diverſ 
QR; 
AG= 
fit ex 
AG= 


EF + 


In 
axis v 
nata e 
vel un 

3.8 
contac 
Coinc 
ced.) ] 
i.e A 


C87] 

parallelæ, eritque (per prop. 18. p. 1.) RQq: RP 
N NE x ND: NA RNB; fed ( propter nt bot rc 
NExND=NAxNB, 585 & RQq RP que. 
RQ g RP. Connexi P Q & biſectà in O, erit juncta 
RO ipſius diameter, quæ (ob RP Y RQ) erit axis. 
Sed (per prop. præced.) in fig. 41. Bi AGS PO 
=2QO0O=FE+HD;& fig. 42. BI — AG 
2 PO=2QO=FE+HD, unde BI FE + 
HD+AG. | 

2. Si tres ſint occurſus quorum unus eſt contactus: 43, 44. 
Intelligantur puncta E, Q, D (quæ in prioribus figuris 
diverſa ſunt) coincidere ; Coincidentque rectæ DE N, 
QR; ſimiliter EF, QO, DH: Eritque fig. 43. BI+ 
AGD 2PO SD 2 Q, Z. e. EF DH; Vel (ſi AG 
lit ex eadem parte axis qua QO, fig, 44.) erit BI — 
AG=2PO=2 QOundeBI=2QO-+AGz.z.e. 
EF+DH+AG. 

In caſibus præcedentibus, fi occurſuum aliquis A 
axis vertici coincidat, evaneſcente A G, fit unica ordi- 
nata ex una parte axis æqualis duabus ex parte altera, 
vel uni ordinatæ ex contactu bis ſumptæ. 

3. Si duo tantum ſint occurſus, quorum unus Q eſt 4. 
contactus & reliquus B interſectio (ut in caſu prop. 10.) 
Coincident puncta A, E, Q, D, N; Eſtque Te præ- 
ced.) BI - QOS 2 POS 200, unde BI= 300 
. e. AG EFT DH. 


Prop. XIV. Theor, X. 


In Parabola, cujus axis D AO B, ejus vertex A, & 46: 
gualibet conjingens T D,occurrens axi in D, Sit TO 
ordinata à punito Tad axim, & T B perpendicularis 
ad contmgentem occurrens axt in B; {ico O B qua- 
lem eſſe ſemiparametro aæis. 


Nam (ob T O perpendicularem ex angulo re- 
co) crit TOq BON OD= (per prop. 2. p. 2.) 
BON 20 A (per prop. 25. p. t.) O Ax param. 
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& (horum dimidia) BO x OA OA x] param. Un- 
de BO = ; param. 


Prop. XV. Theor. XI. 


In Parabola, cujus axis B C, ejus vertex B, alia quæ vis 
diameter E F, & ex E ordinata ad axem recta E C, 
dico L R parametrum diametri E F ſuperare | r para- 


metrum axis quantitate quadrupla rectæ B C; i, e. Ur 
＋4 BCS LR. 


In E contingat E A occurrens axi in A, & ex B ad 
diametrum E F ordinetur BF; erit B F parallela E A; 
unde (ob B C parall. E F) erit FES B A = (per prop. 
2. p. 2.) BC, & AE B F; eſtque (propter axem) 
angulus A CE rectus, ergo lr x BC (per prop. 25. 
p. I.) = CES AE - AC q = (ob AB = 
B C) AE q- 4BC SY BF -4BC S LRxEF 
— 4 BCq=zLRxB C—4 BC q; unde (propter æqua- 
lem altitudinem B C) exit ir =L R—4BCvellr + 
450 LN | 
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Coroll. Si BK fit alteri aſymptoto parallela, erit tri- 26. 
g. BK D iſoſceles; & ob BR + KD=BI&BK 
K D, erit BK = BI ; parametri axis. 
Scholium. Inter Parabolæ diametros & rectas hy- 
rbolz [vel ſect. opp. ] aſymptoto parallallelas, maxi- 
meſt (ut paſſim obſervare licuit) affinitas atque 
alogia; cujus rei modd oſtenſæ proprietates ſunt 
ignia præ alits exempla, | 


PARS 
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Propolitio I. Probl. J. 


_— * — —— 


In plano quovis A C D, dati poſitimme rettd & C F pro 


diametro ſectionis conicæ [vel ſect. opp.) que in byp. 

vel. ſee. opp. fit determinata, cum utrovis, vel unico, 

jus vertice A, & duabns ordinatis D C, G F, ad ean- 
| dem in quovis angulb ACD inclinatis; 

Vel data (ut prits) diametro A CF, cum utrogue ver- 
tice A, F, & unicũ ordinata CD, ad eandem in an. 
gulo A CD znclinata ; 

Vel denique diametro A C, cum uno vertice A, & uni. 
ca ordinatà C D, ad diametrum A C ſub angulu A CD 
zuclinata, & rect D T pro contingente iu ejus ex- 
iremo D; 

Hajuſimodi ſectionem in ſuperficte conice exhibere. 

Oportet autem nec punita G, D, nec rectam DT, cum 
aato vertice A in directum jacere. 


I. Roductis DC, GF in B, E, ut fir CB = CD, 
E. F = FG, Per parallelas BD, E G tranſcant 
duo plana invicem parallela BC K, EFI, ad planum 
ACD quomodolibet inclinata; In quorum utrovi, 
ex. gr. in illo per BCD, ſuper B D tanquam chord] 
ſtatuatur circulus BK DL; ex C erectà in eodem pla- 
no ad BD perpendiculari LC K occurrente circulo in 
L, K, per rectas A CF, LC K tranſeat planum fecans 
alterum ex planis parallelis in FI, quæ proinde erit 
ad LC K parallela. 

Connex AK vel AL ex gr. A K, hæc (producta (! 
opus) ſecet FI in I; deinde in plano E FI per puncta 
E, G, 1 defcribatur circulus ſecans I F in H; connexa 

MS denique 


propte 


2 NI 


V 
VP, P 


eadem 
HEI 
6, D, 
CF, 
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denique HL ſecet AK (utpote in eodem plano fi- 
um) in V. 

Superficiei conicæ, vertice V, baſi circulo B KDL. 
ve! HEI G, genitæ, cum plano ACD interſeQio, 
vs. EBA DG, eſt ſectio propoſita. 

Ob rectas BD, E G, & LK, HI parallelas, & ang. 
BC K (ex conſtr.) rectum, erunt L K, HI circulo- 
rum diametri. Biſectà LK in N, ductaque VN (& fi 
opus producta,) biſecabit hæc H I in M;eritque VN M 
cont axis utrdvis baſi, vertice V geniti. 

Per VN M tranſeat planum ſccans eireuli LBK D 
planum in NP, planum vero circuli HE IG in MO, 


corumque peripherias in P, O, & conneCtantur PV. 


0 P. 
Erunt (ob plana parallela) PN, O M parallelz, & 


proptereà qudd N, M ſint circulorum centra, erit N K. 


NP, MI = MO, & ob lim. triang. 
VM: : JINKT. MI 

VN. VM IN PN 10 unde rectæ 
VP, PO in directum jacent, & fic ubique; Una itaque 
eademque eſt ſuperficies conica five baſi LB K D, five 
HE IG, & vertice V genita. Tranſit verd per puncta 
6, D, A, B, E, biſecatque ACF rectas BD, EG, in 
C, F, unde (per Coroll 10. prop. 20. p. 1.) eſt harum 
3 ideoque ſectio G DAB E eſt ſectio pro- 

ca. 
7225 Si detur unica ordinata CD cum utroque vertice 
A, F: Facta CB=CD, ductoque circulo LB KD, 
& rectà LC K, ut in priore caſu; In plano per ACF, 
LC K connexa LF occurrat connexæ A K in V, erit- 
que ſuperficiei conicæ vertice V, baſi LB K D, gent- 
te, cum plano A C D interſectio, vis. F BAD ſectio 
propolita. 

Tranſit enim per puncta B, A, D, F; Si vero pla- 
num ſecundùm rectam VK ſuperliciem contingat, ſe- 
cans planum circuli in K Q, planum vero ſectionis in 
AR, erit ang. CK Q rectus, adeoque K Q parallel 
CD, quæ (per lemma 1. p. 1) eſt parallela AR; tangit 


Vero 


2, 3 
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vero AR ſcctionem in A, biſecatque AC rectam BD 
in C, unde (per coro/. 11. prop.20.) eſt rectæ B CD at. 
gue huic parallelarum diameter; ide6que FB AD 
eCtio propoſita. 

3. Si, dato uno tantum vertice A, detur unica ordi- 
nata DC, cum rectà DT pro contingente in ejus ex- 
tremo: Ducto circulo LBKD & rectà L CK, ut 
priùs, circulum contingat D X in D; Per DT & DX 
tranſeat planum ſecans planum per AC, L CK in 
rectà X T (niſi forte fuerit planum T DX plano 
ACK parallelum) cut occurrat connexa A K in V; 
Erit ſuperficiei conicz vertice V, baſi LB K D, genitæ, 
cum plano A CD interſectio, viz. B AD, ſectio pro- 

oſita. | 
b Tranſit enim per B, A, D; Et quoniam, connexi 
V D, planum V DX tangit ſuperficiem, recta DT 
(quæ eſt in plano contingente ) tanget ſeCtionem : 
Quod vero reta A C lit ordinatæ B C Datque huic pa- 
rallelarum, diameter, patet ut in priore caſu. 

Si in 1% vel 3. caſu datus unus vertex A, in 2% & 
duobus alteruter A, intinitè diſtet, (non exiſtente in 1” 
connexa G D, in 3% recta D T parallela A C) hoc eſt, 
{1 reliquis datis, exhibenda fit ſectio quæ fit Parabola; 
Ducta rectà AK parallela ACF, manet reliqua con- 
ſtructio: Erit vero (ob AK parallelam AC) planum 
ſcctionis plano ſecundum VA K ſuperficiem tangent! 
parallelum, ideoque ſectio erit Parabola. In cæteris 
demonſtratio haud crit diverſa. 

Si punctum V intinitè diſtet, hoc eſt, {i rectæ H L, 
A K in primo caſu, F L, A K in ſecundo, vel in tertio 
K A, TX, parallelæ ſint, fit ſuperficies cylindrica, quæ 
eſt {uperticies conica cujus vertex infinite diſtat: fed 
mutata planorum ad invicem inclinatione, manente cir— 
culo ; vel aſſumpto majoris minoriſve diametri circulo, 
manente planorum 1nclinatione, vertex V ad diſtan- 
tiam finitam accedet. Idem intellige ſi in tertio caſu 
planum T DX fit plano ACK parallelum. 

Si puncta G, D in primo caſu, vel recta D J in ter- 
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tio, & datus vertex A in directum jacere intelligan- 
tur, Coincident puncta A, V, & loco ſectionis conicæ 
prodibunt duæ rectz, 7. e. ſectio per verticem. 

Si ſimul datus vertex A infinitè diſtet, & vel con- 
nexa GD in primo caſu, vel recta D T in tertio, fit 
datæ diametro parallela, abeunte cont vertice in infi- 
nitum, Parabola in duas rectas diametro parallelas, & 
ab eadem utrinque æqualiter diſtantes abibit. 

Coro Cum in quovis hujus propoſitionis caſu, tam x, 2, 
circulus LB K D, modd recta B D eidem inſeribi poſlit, 3, 4. 
quam plani ejuſdem circuli ad planum A CD incli- 
natio pro libitu aſſumatur; His quomodolibet varia- 1 
tis, orientur ſuperficies conicæ numero infinitæ, qua- 1.0 
rum quzyis propoſito ſatisfacit. | l 


Prop. IT. Probl. II. 


Datis in plano duabus reftis non parallelis AG, AC, 5. 
pro Hyperbolz [vel ſect. opp.) aſymptotis, & extra 
eaſdem puntto B per quod 2 tranſeat, Hujuſimodi | 
ſectionem in ſuperficie conica exhibere. 0 


Per B ductà GB C datas rectas in G, C ſccante, | j | 
factaque CD = BG, ſuper BD tanquam chord4 ſta- 14 
tuatur cujuſvis magnitudinis Circulus B EF D, in pla- fl 
no ſcilicet ad planum A G C quomodolibet inclinato : | 
Ex punctis G, C circulum contingant GE, CF; jun- | 
ctiſque tactibus E, F, erit E F parallela GC: Nam 11 
(ob GB DC, & propter circulum) GD x GB = $1 
GE SCD CB SCF, i e. CF GE; unde, ; 
ſi G E, CF parallel ſint, erit E F parallela G C; ſin | 
concutrant in I, erit (ob circ.) etiam EI = Fl, unde ( 
iterum erit E F parallela G C. g 

Per E. F igitur tranſeat planum plano A GC paral- . 
lelum, ſecans plana per AC, C F & A G, GE in rectis 1 

F V, EV: Si vertice V, baſi circulo BE FD, gene- . 
retur conica ſuperficies, erit ejus 1nterlectio cum | 14 
plano G AC, viz. B H D, ſectio propoſita. 1 

| 0 Nam 10 


6, 7, 8. 
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Nam, cum ſectio fiat à plano GA C plano per ver- 
ticem E VF ſuperficiem ſecante parallelo, erit Hyper- 
bola | vel fect. opp.] Tranſit etiam per B; Tangunt 
vero plana V FC, VE G ſuperficiem conicam; proin- 
deque erunt AG, AC (pet prop. 13. p. 1.) ſectionis 
aſymptoti. : 

Coroll. Pro yaria circuli BE F D magnitudine, plani 
ejuidem circuli ad planum G AC inclinatione, vel 
rectæ G B C politione, orientur ſuperficies conicæ nu- 
mero infinitæ, quarum quæ vis propoſito ſatisfacit. 


Prop. III. Probl. III. 
Datis in plano quinque punct is P, Q, R, 8, T, (quorum 


unum, vel duo quæ is, ſecundum datas directiones 4 
reliquis mfinite diflare poſſunt,) per qua ſeftronem 
conicam | vel ſet. opp.] tran ſire oportet ; Flujuſmoa! 
ſeftionem in ſuperſicie contica exhibere. 

Oportet autem ex datis punet1s nulla tria in directum 
jacere; Nec (quod idem effet) punctum aliquod ſe- 
cundum rect duo alia conjungentis directionem in- 
finite difare. 


Connexis ex. gr. QP, RP, ſ aut ductis ſecundum da- 
tam directionem parallelis,] agantur his reſpectivè pa- 
rallelæ TX, T V, quibus connexæ Qs, RS, | aut du- 
ctæ ſecundum datam directionem ad invicem parallelx] 
occurrant in X, , reſpective; junAaque RQ, ſecante 
TX in X, hat Tx: TX:: Ty: TX, (ſumpto X ad 
eaſdem partes puncti T reſpectu y, ad quas jacet X re- 
ſpectu æ,) & connectatur R. 

Per Q ducatur Q ipſi R parallela, ſecans TX 
in K, fiatque 1 IK : TI, (ſumpto I ad 
eaſdem partes punti T reſpectu y, ad quas jacet K re- 


ſpectu æ,) & connectatur RI occurrens Q K in V. 
Biſectà QV in M, connexaque RM, per T agatur 
T O ipſis R, QV parallela, occurrens RM in O; 
Si diametro ROM, vertice R, ordinatis QM, ** 
| at 


44 
107 J g 10 
fiat in ſuperficie conica (juxta prop. J. ) ſectio conica 1 
[ vel ſect. opp.] erit eadem ſectio quæ ſita. 


Nam recta R (per coroll. 8. prop. 20. p. I.) ſectio- 0 | 
nem in R contingit; Suntque (per conſtr.) præter ta- N 
ctum R puncta T& Q ad ſectionem, adeoque (ob 14 
QM NV) punctum V; Unde, propter 'T x: Ty: : 1 
irn THT, ſectio (per cor. 3. prop. 35. pat.) vol 


tranſibit per P; & propter TX: TX vel TK TI f 
T: Ty (per ejuſdem prop. coro//. 2) tranlit per 8; N 
aut ſaltem erunt QP, R P, vel Q8, RS ſectionis alym- 19 
ptoto vel parabolæ diametris parallel. 

Incidente puncto V in Q, diametro RQ, verticibus 8% Hu- 
R, Q, ordinati ex T parallel RY, exhibenda et r 19 
ſectio, per prop. 1. caſ. 2. & Q V ſcctionem continget. \ 

Si forte recta RM tranſit per T, Diametro R T, 
vertictbus R, T, ordinatà QM, exhibenda elt ſectio. 

Si ordinata per T tranſit per S vel Q, Ducta per R 
rectà biſecante S T, vel QT, hic ſumptâ pro diame- 
tro, dimidia S T vel QT pro ordinati, vertice R, & 
alia ordinatâ per Q vel 8, exhibenda eſt ſectio. Haud 
abſimilis eſt ſus ordinata ex T vel Q tranſit per P. 

Si coincidant puncta Q, 8, hoc elt, {1 detur recta 
Qs pro contingente in Q; coincident rectæ 8 R F, 
QXR, rectaque Q x. z.e. QS (per coro//. I. prop. 35. 
p. I.) continget ſectionem, quod oportuit. Idem erit 
de punctis Q, P, per ejuſdem prop. coroll. 4. 

Sin coincidenubus Q, S vel Q, P, ordinata per T 
tranſit per Q, Vertice R, ordinata dimidia QT, dia- 
metro re per R bifecante QT, & contingente QS 
vel QP, exhibenda eſt ſectio, per prop. I. cal. 3. 

Si P vel S ipſi R coincidat, hoc elt, fi detur RP 
vel RS pro contingente, coincidet R ipſi RP vel 
vel RS, propter T X infinitam, vel æqualem T. 

In omnibus his caſibus manet reliqua, tam conſtru— 
ctio, quam demonſtratio; aliquando etiam utraque eva- 
dit ſimplicior. 

Cam hæc conſtructio manifeſt requirat, qudd (ra- 
tone munerum quæ ſingulis A N allignavimus) præ- 

2 ter 
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ter P vel S nullum infinite diſtet, qu6dque nec P ipſi 8, 


10. 


11,12. 


Fupple reli- 
4 caſiis. 


nec Q ipſi R, nec T ali cuivis coincidat; ut in caſu, 
ubi dantur (pro quinque punctis) duæ rectæ quæ in da- 
tis punctis contingant cum infinitè diſtante puncto, di- 
rectè locum non habeat ; Nihilominus ad hunc quoque 
caſum extendi poteſt. Nam ſi tangentes Q P, RS con- 
currant in A; per A ductà rectà A B, ſecundum infi- 
nite diſtantis puncti T directionem, ſecante tactus con- 
jungentem in B, biſectaque A B in 7; duarum contin- 
gentium & punch z ope exhibebitur ſectio, cujus 
aſymptoto, vel diametris (ſi parabola fuerit,) erit A B 
{vel P T] parallela: ſecus enim propter prop. T. p. 2. 
non biſccaretur AB à ſectione in 7, quod, ſi parallela 
ſit, omnino fiet per ejuſdem prop. coroll. 4. vel ejul- 
dem partis prop. 2. Sin contingentes parallelæ ſint; 
Erit medium punctum tactus conjungentis B ſectionis 
centrum, per quod ſecundum infinitè diſtantis puncti 
directionem ductà recta B C ſecante unam ex tangenti- 
bus in C, erit hæc una ex aſymptotis, factaque P E = 
PC, erit connexa BE altera; reditque caſus in illum 
prop. præcedentis. 

Si pro duobus punctis detur recta quæ in dato puncto 
contingat, oportet ut non per aliud ex datis punctis 
tranſeat, nec fit rectis ſecundum quarum directionem 
aliquod ex datis punctis infinite diſtat parallela. Nam 
uti recta in tribus punctis ſectioni non occurrit, ita 
contingens ſectionem ei non amplius occurrit, nec poteſt 
_ r hyperbolæ vel parabolæ diametris pa- 
rallela. 

Coroll. Hine, & ex coroll prop. 1. ſequitur Inveniri 
polle ſuperficies conicas numero infinitas quarum quæ- 
vis propoſito ſatisfacit. 


Prop. IV. Probl. IV. 


Per data quavis quinque puncta P, Qi R, S, T | uo- 
rum unum, vel duo infinite diſtare poſſunt,] ſectione m 
conicam vel ſect. opp. in plano deſcribere. Oportet 
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autem horum nulla tria in directum jacere, nec ali- 
quod ſecundum duo alia conjungentis directionem in- 


finite aiftare. 


Junctis ex gr. PQ,PR&SQ,SR, [ vel ductis ſe- 
cundum datas directiones parallelis ſi P vel S infinite 
diſter,) agantur ipſis PQ, P R reſpectivè parallelæ T X, 
TY, rectis Qs, RS in X, X occurrentes, in quibus 
ſumantur puncta x, y vel ſimul ad eaſdem, vel ſimul 
ad contrarias puncti T partes, ad quas jacent X, Y, ut 
ſit TX: TV:: I: Ty, & connectantur Q x, Ry 
ſeſe in / interſecantes, vel forte inter le parallelæ; 
Erit punctum / ad ſectionem, vel ſaltem erunt Qx, 
Ry hyperbolz [ vel ſect opp. ] aſymptoto, vel para- 
bolæ diametris parallelæ. Atque hoc modo innumera 
puncta inveniri poſſunt. | 

Qudd ſectio conica [vel ſect. opp.) per puncta P, Q, 
R, 8, T omnino tranſire poſſit, liquet per prop. præced. 


Et qudd unica, per coroll. 5. prop. 35. p. 1; Ad quam 


(per ejuſdem prop. coro//.2.) erit punctum /, vel ſaltem 
erunt Q x, Ry alymptoto hyperbolæ, vel parabolæ dia- 
metris parallelz. 

Si, pro duobus punctis, detur poſitione recta quæ in 
dato ejus puncto contingat, (quam per aliud quodvis 
ex datis punctis non tranſire oportet,) Concipe puncta 
Q, P vel Q, S in dato illo puncto corre, & à data 11A 
recta conjungi; Et ſi duæ dentur ejuſmodi rectz, con- 
cipe punctum R & reſiduum ex pundctis P, S coinci— 
dere, & a ſecunda recta conjungi: Et non erit con- 
ſtructio vel demonſtratio diverſa. 

Si vero ſimul cum duabus contingentibus detur pun- 


Tum infinite diſtans, invento novo (finite diltante ) 


puncto, ut in ſimili caſu prop. præced. Sectio hac me- 
thodo deſeribi poteſt; Si vero contingentes parallelæ 
lint, inventis (quemadmodum ibi oſtendimus) aſym- 

ptotis, deſeribetur per prop. ſequentem. 
Coroll. 1. Hine & ex prop. 35. p. 1. cum coroll. 5. 
liquet, Eorundem quinque punctorum, utcunque vices 
permu- 
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permutantium, ope, eandem ſemper ſectionem | vel 
ſect. opp. ] deferibi. 

Coroll. 2. Et {i pauciora dentur ſectionis puncta, ita 
tamen ut ſimul cum aliis datis inde determinari poſſint 
tot alia ejus puncta, ut ſint in univerſum quinque, (dia- 
metrorum parabolæ ſive aſymptoti hyperbolz directio- 
ne pro uno puncto æſtimatà, rectà vero quæ in dato 
ejuſdem puncto contingat pro duobus,) Sectio hic me- 
thodo deſeribi poteſt. 

Exempli grati . 778 

Si dentur centrum, & tria tantùm puncta ſcctionis, 
vel duo cum contingente in eorum altero, dantur tot— 
dem ex altera parte centri per prop. 22. & coroll. 8. 
prop. 20. p. I. 

Similiter datis tribus punctis, vel duobus & contin- 
gente in corum altero, dataque poſitione recta pro 
diametro cum angulo quem ad eandem faciant ordi. 

natæ, dantur totidem ad alteras partes diametri per 
prop. 20. p. 1. Et ſi in hoc caſu dentur tria tantum 
puncta, quorum unum in ipſam diametrum incidit, 
dabitur contingens in hoc puncto per coro//. 8. prop. 
20. p. 1. 

Si detur magnitudine recta pro diametro tranſversd, 
proindeque duo extrema ejus puncta pro verticibus, & 
unum præterea punctum per quod ſectio tranſeat, cum 
angulo ordinatarum; dabuntur duæ contingentes in 
verticibus per coro//. 8. prop. 20. p. I. 

Si, pro Ellipſi, detur tranverſa diameter una cum ſe- 
cund4 diametro huic conjugatà ad eandem in dato an- 
gulo inclinati, idem eſt caſus cum præcedenti. Pro by- 
perbola vero [vel ſect. opp.] data tranſversà diametro, 
atque ſecundã huic conjugatd ſub dato angulo ad ean- 
dem inclinatà, ductique pro contingente huic æquali 
& parallela per utrumvis extremum tranſverſe pun- 
ctum, quæ ibidem biſecetur, Rectæ conjungentes cen- 
trum & extrema contingentis puncta erunt aſymptoti, 
per def. ad prop. 23. p. 1; quarum ope, & alterutrius 


punctorum extremorum diametri tranſverſæ, commo- 
dius 
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dias deſcribetur ſectio per propoſitionem ſequentem. 
Si pro Hyperbolà | vel fect. opp. ] aut Ellipſi, detur 
ranſverſa diameter ejuſque parameter, cum angulo or- "1 
dinatarum, Idem eſt caſus cum præcedenti; nam ex 14 
his datis innoteſcit ſecunda diameter huic conjugata i 
per prop. 24. p. I. "1 
Pro Parabola, datis tribus tantum punctis cum dia- 1 
metrorum directione, ductaque ſecundum hanc dire- 
ctionem recta quæ conjungentem duo quævis ex datis 
punctis biſecet, & per reliduum punctum ductà con- j 
jungent1 parallela, Dabitur aliud punctum ex contraria | 1 
parte diametri. 
Si cum directione diametrorum parabolæ dentur duo 
puncta, & recta pro contingente in eorum altero; Du— 
4 per contactùs punctum diametro, erit caſus ſimilis 
præcedenti. 
Datis verd rectà pro parabolæ diametro & puncto 
in eodem pro vertice, cum angulo ordinatarum, & dia- 
metri parametro; Ductà per datum punctum recti ſub 
angulo dato pro contingente, ductàque utcunque huic 
parallela diametrum ſecante pro ordinata: Ex abſciſſa 
& parametro innoteſcit (ex prop. 25. p. I.) longitudo 
ordinatz, adeoque duo alia puncta ſectionis. | 
Sin pro parabola dentur duo puncta in quibus datæ 17 
luz rectz (non parallelz) ſectionem contingant; Per 
contingentium occurſum & medium punctum conjun- 
gentis data puncta ducta recta, innoteſcit diametrorum 
directio per prop. 20, p. I. ejuſque coroll. 3. 19 
Redeuntque aded hi omnes caſus in hujus prop. ca- | 
lum generalem ; Arque altos ſimiliter caſus ed reducere 1 
licebit. 
Scholium. Hujus methodi ſectiones conicas deſeri- 14. 
bendi facillima eſt atque expeditiſſima praxis. In rectis ?“ 1 
TX, T X ſumptis TI, T I particulis in ratione 1— 
ad T V, notatiſque ex utràque puncti IT parte I, IL,ILL [ 
Kc. 1, 2, 3 &c. ad delignandam TI, TI ſemel, bis, Bit. 
ter &c. ſumptas, & per correſpondentia puncta ( juxta 14 
legem prius poſitam) ductis QI, R1; QIL, Ra; wy I, [fl 
3 . 


— — * — 
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Rz &c. in 6, 2, , &c. concurrentibus, erunt hc toti- 


dem puncta ſections deſeribendæ. 


Cum ad rectarum TX, T X puncta magis longinqua 
deventum fuerit quam praxi convenit, aut rectarum 


Qi, R interſectio magis obliqua evaſerit quam ut fa 


tis accurate notari poſlit, utrique incommodo mederi 
licet, punctorum primo datorum loco, alia & commo- 


diora ex jam inventis adhibendo. 

Innoteſcet autem, (ſi opus fuerit,) nondum deſcript3 
ſectione, cujus generis futura ſit. Nam fi juxta coroll. i. 
prop. 35. p. I. ad tria puncta ducantur totidem tangen- 
tes, (punctis in hanc rem vices permutantibus,) earum 
ope duæ diametri (per prop.20. p. I.) inveniri poſſunt; 
Quæ ſi ad eaſdem partes cujuſvis tactus conjungentis 
concurrant ad quas ipſæ tangentes, Erit ſectio Hyper- 
bola [ſive ſectiones opp.] Quod etiam erit, ſi duo {i- 
mul dentur puncta infinite diſtantia. Si diametri con 
currant ad contrarias partes tactus conjungentis ad qua 
ipſæ tangentes, Erit ſectio Ellipſis; quæ etiam (pre 


punctorum ſitu) forte circult circumferentia evadat. 


Sin parallelz fuerint diametri, erit ſectio Parabola. 
Et notandum elt, quod, fi detur una contingens cum 
tribus punctis, duas tantum novas contingentes ducere 
opus fuerit: Sin dentur duæ contingentes cum uno 
puncto, priuſquam tertia ducatur, inveniendum erit 
(per methodum præcedentem) novum punctum ſectio 
nis, ad quod vel tertia illa contingens ducatur, ve 
quòcum prius punctum vices permutet; Secus deer! 
punctum quod puncti E in fie. coroll. 1. prop. 35. p. 
(i. e. puncti T in g., hujus prop.) munere fungatur 
quod ab aliis omnibus diverſum eſſe necelle eſt. 

Si dentur duæ contingentes parallelz cum uno pun 
cto, Erit ſectio Hyperbola [vel ſect. opp. | aut Ellipſis 
prout punctum illud extra, 1ntrave, parallelas jacuerit 
| Methodus hæc ad caſus, ubi dantur rectæ quz i 
punctis infinite diſtantibus contingant, hoc eſt, ub 
dantur tria puncta cum und aſymptoto, vel unum cun 
utraque, non extenditur, propter duo ſaltem pos le 

cundun 


& CB: 


detur 1 
conting 
cipe du 
non eri 
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eundum eandem directionem infinite diſtantia, proinde- 
que coincidere cenſenda, quæ, nt X,Y (unum vel utrum- 
que) in infinithm abeant, diverſa eſſe oportet. His 
verd datis, facillimè conficitur problema per propoſitio- 
nem ſequentem. | 


Prop. V. Probl. V. 


Datis Hyperbolæ [vel ſef?. opp.) utragne aſymptoto A H, 
GH, & extra eaſdem uno puncto B per quod ſettio 
tranſeat'; vel data una aſymptoro cum tribus punctis 
B, D, F, ta ut ner omnia tria in direftum jaceant, 
nec confungens duo aliqua ſit datæ aſymproto paral- 
lela: Sectionem deſcribere. | ' 


1. Si detur utraque aſymptotos cum uno puncto B, 
per B ducantur utcunque quotlibet rectæ B A, BC &c. 
uni aſymproton in A, C &c. alteri in G, E &c. reſpe- 
ctivè occurrentes, fiantque G F, E D &c. ipſis A B, CB 
& c. reſpectivè æquales, Erunt puncta F, D &c. ad ſe- 
ctionem. | 

Nam fi aſymptotis AH, GH, per punctum B fiat 
(per prop. 2.) hyperbola ſ vel ſect. opp.] hæc à linea ſic 
3 (propter coroll. x. prop. 15. p. 1.) non erit di- 
verſa. 

2. Sin una tantum detur aſymptotos A H, cum tri- 
bus punctis B, D, F, Junctæ BD, BF occurrant datæ 
aſymptoto in A, C, factiſque DE CB, F GSM AB 
connectatur E G, occurret hxc neceſſario rectæ AC 
alicubi in H; nam ſi eſſet ei parallela, ob AB= FG 
&CB= DE, eſſet connexa DF parallela A C contra 
hypotheſin: Sumpt4 itaque E G pro alteri aſymptoto, 
caſus hic in priorem redibit. | 

Si ex datis tribus punctis duo coincidant, hoc eſt, ſi 
detur unum punctum cum re&a quz in dato puncto 
contingat quæ non fit datæ aſymptoto parallela, Con- 
cipe duo puncta coincidere & a data rectà conjungi, & 
non erit caſus diverſus. 


P Sl 


15. 


IF 


15. 
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17. 
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Si ex tribus punctis unum infinitè diſtet, hoc eſt, ſi 
duo tantùm dentur puncta, ex. gr. B, D, cum alterius 
aſymptoti diĩrectione (quæ cum datæ aſymptoti directio- 
ne non fit eadem) Connexa B D occurrente datæ aſym- 
ptoto in C, factãque DE=CB, per E ſecundum da- 
tam directionem ducatur EG; Hac pro alterà aſym- 
ptoto aſſumpta, confit iterum problema per caſum 1. 


Prop. VI. Probl. VI. 
Data pro Fiyperbele J vel ſet. opp. ] axe deter- 


_ mamato vel majore Ellipſeos, recta A B, cum utroque 
foco F, &, ut ſit AF GB; Sed7ionem, vel ſect. 
opp. deſcribere. 


In FG (productà pro hyperbola vel ſect. opp.) ſu- 
matur utcunque punctum C; centro utrovis foco F vel 
G, intervallo A C, rurſus centro reſiduo foco G vel F, 
intervallo CB, defcribantur arcus circulares ſeſe inter- 
ſecantes in D; Erit punctum D ad ſectionem: Eo- 
demque modo, novorum punctorum C ope, innumera 
ejuſmodi puncta D inveniri poſlſunt. 
ſunctis F D, GD, Ob DG g AC vel BC, FD = 

C vel AC erit pro Hyperb. FD - DG vel DG 
FD, pro Ellipſi FD + DG, = AB: Si igitur tranſ- 


vers} diametro AB, & ſccunda huic conjugati ita 
{umpta ut ejus quadratum zquale fit rectangulo AG | 


x GB, & angulo ordinatarum recto, juxta coroll. 2. 
prop. 4. fieri intelligatur ſectio vel ſet. opp. ] cui G D 
ex. gr. (ſi opus 22, PR ) occurrat in 4, & connectatut 


* 


FA; erunt (pr prop. I. p. +; Foci F, G; & (per 
in 


rop. 5. p. 4 yperb. vel ſect. opp. FA—dG vel 
GG FAB FD De vel DG - FD; 


in Ellipſi F/+ dG=AB=FD + DG; quod fieri 


non poteſt niſi conicidant D, 4; & fic ubique. 


Prop. 


Xqul 
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Prop. VII. Probl. VII. 


Datis Parable axe AF, vertice A, & foro F; Sæcbio- 
nem aeſcribere. 


In F A, ultra A productd, ſumatur AB = AF, & 
ducatur B E ad A B perpendicularis; ſumptoque in A F, 
ultra A, puncto C, centro C inter vallo F C deſcriptus 
arcus fecet B E in E, deinde centris E, F, eodem inter- 
vallo deſeripti arcus ſeſe interſecent in D; Erit pun- 
um D ad ſectionem; Eodemque modo innumera ejus 
puncta inveniri poſſunt. 

Eſt enim quadrilaterum FCE D (per conſtruct.) 
æquilaterum, adeoque parallelogrammum, unde E. D pa- 
rallela AF, & FD =DE. Si jam diametro B AF, 
vertice A, parametro S 4 AF, angulo ordinatarum 
recto, fer! intelligatur ( juxta coroll. 2. prop 4.) para- 
bola, atque huie (11 opus producta) occurrat E D in 4, & 
connectatur F, erit (per prop. 2. p. 4.) F focus, & 
(per prop. 10. p. 4.) Ed= Fd; connexaque E F, 
erunt ob commune latus E F & communem angulum 
FE. D, triangula iſoſcelia F DE, F E 1nvicem æqua- 
lia, hoc eſt coincident D, d; Et tic ubique. 


Prop. VIII. Probl. VIII. 


Datis duabus rectis F N, F A ſeſe in puncto F interſc- 
eantibus, & in earum altera alio puncto A; Hyper- 
bolam [vel ſectioue t oppoſitas| deſcribere, cujus focus 
alter fit F, recta FN axis, recta FA aſymptoto pa- 
rallela, & punttum A ad ſectianem; Oportet autem 
ut angulus N F A non ſit rectus. 


In rectà F A, ultra A, ſumatur AB—FA, & ex 
B demittatur in FN perpendicularis BN; In FA, ex 
utravis parte puncti F, ſumpto puncto C, ita tamen 
ut fit CF major perpendicular a C in rectam B N di- 

| 92 miſsa 


18. 


19. 
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miſsà, Centro C, intervallo CF, deſcribatur arcus cir- 
culi ſecans BN in E, rurſus centris E, F eodem inter- 
vallo deſcripti arcus ſeſe interſecent in D; Erit pun- 
ctum D ad ſectionem; Eodemque modo quotlibet ejuſ- 
modi puncta inveniri poſſunt. 

Ductà AL parallel FN ſecante NB in L, divida- 
tur N F in K, ut ſit FA: AL:: FK: KN, produ- 
ctaque F N fiat 

I. FK - KN: KN :: 2 FK: Kl, 
productaque FI fiat IG = KF; Focis F, G, axe 
tranſverſo IK, (juxta prop. 6.) fiant ſectiones oppo- 
litæ, quarum uni occurrat F A in a, & ducatur a / pa- 
rallela FK ſecans NB in J. Propter proport 1. erit 
componendo. 

2 „„ (per 
prop. 9. p. 4.) F: 4 1:: (prius) FA: AL; Conict- 
dunt 1taq, puncto A, a; Nam fi dicatur Fa F A (cum 
NL, F A ultra L, A productæ coeant in B) erit LA © 
[a contra quam oportuit, & vice vers; Unde pun- 
ctum A erit ad ſectionem. Rurſus per proport. 2 al- 
ternando & dividendo | 

6F— FK N . KI —- KN N 
r 
erit itaq; (propter Czro// 1. prop. 1. p 2.) punctum N 
illud in quod coeunt tangentes in extremis ordinatæ 
ad diametrum K F per F ductæ; quæ ordinata ( cum 
K F axis fit) erit parallela N B, utpote ad K F perpen- 
dicularis; Eritq; adeo A F aſymptoto parallela; ſecus 
enim occurreret ſectioni vel ſect. opp. in binis punctis, 
& ( propter prop. 3. p. 2.) non eſlet FA A B con- 
tra quam fieri præceptum eſt. Qudd vero punctum D 


fit ad ſectionem, eodem modo liquet quo (prop. præ 
ced.) in parabo ll 2 39 
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Lemma. 


Hecrionibus qppoſitis & Ellipſi, ſit diameter quævis 20. 21. 


( gue in ſecr. opp. ſit determinata) A B, buic conjugata 
KCE, ſemidiameter ſecunda ſemidiametro C A con- 
jugata CM; /i reefa TK ſectiouem vel utramvis 
ſect. opp. in T contingens occurrat C E K in K, G 4 
taftu T agatur TE ipſt AB parallela occurrens 
K CE in E; Duo CK CM: CE i. e. CK x 


eee 
N Ellipſi jam patet per coroll. 2. prop. 1. p. 2. ge- 


neraliter vero ſic. 
Ductz AO, BL parallelæ CK E, adeoque ſectio- 
m vel utramque ſcct. in A, B contingentes, occurrant 
ntingenti T K in O, L, & ducatur T F his parallela 
currens AB in F; Erit ob ſimiliia triangula 

AO: F T:: DA: DF, & 

CK: BL:: DC: DB; ſed (per cor. r. prop. r. p. a.) 

DA: DF: : DC: DB, ergo 
AO: FT:: CK: BL; unde AON BL (per 
roll. x. prop. 10. p. 2.) CMq=CKxFT=(ob re- 
is parallelas) CK CE. 


Prop. I. Theor. I. 


s Settionmbus opp. & Elliph, /i recta quavis DTK 
ſecrionem vel utramuis ſet?. opp. in T contingens dua- 
bus quibuſuis diametris conjugatis ECM, ACB, % 
opus praguctis, in K, D, —— DicoDTxTK 


mo oa 


22. 23, 


"i 


24. 25. 
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=1 fig. diam. per T; i. e. (/ CG /it ſemidiameter 
ſecunda ipſi C T conjugata) = CGq. 


Sectionem vel ſect. opp. in A, B contingant AO, BL 
contingenti D T K occurrentes in O, L; & A T ipſis 
AO, E CM, B L, parallela (1. e. ad diametrum A B or- 
dinata) ducatur IF, occurrens AB in F; diameter 
AB (per coroll. 1. prop. 1. p. 2.) Harmonicè ſecatur in 
punctis D, A, F, B; unde, propter parall. rectas A O, 
T F, BL, recta D T K, (per lemm. 8. p. 2.) harmonice 
dividitur in D, O, T, L; ſed & propter parall. rectas, 
& ACS C3, erit OK KL; unde (per lemm. 2. 
vel 3,p.2.) TK: TL:: OT: DT; unde T KD T 
= TLxTO= ( per coroll. 2. prop. 10. p. 2.) ; fig. 
diam. per T = CGq. | 


Prop. II. Theor. II. 


In Ellipſi ſumma, in Oppoſitis ſeftionibus differentra, 
ieee ſemidiametri cujuſuis IC O ſecundæ 
uic conjugate CG æqualis eſt ſummæ, vel differen- 
tte, quadratorum ſemiaxis AC & ſecundi huic con- 
jugati C M. 


Recta in J contingens occurrat axibus ( {1 opus pro- 
ductis) in D, K, & ex T ſint ad axes ordinatæ TL, T F; 


In Ellipſi 
KTq TDq 
KDq=4 KLq+TL9q 6+4 TFq+DEFq eker 
VO KLqþ+FCq LCq+DFq 
urſus 


, _FKCq CDq 
KD = KLq+LCq+þ2KLxLC 7 T CFq+DFq+2CFxDF ; 


unde demptis utrinque æqualibus, & reſidua dimidian- 
do, TK X TD=KLxLC+DEFxFC; Sed per 
prop. præced. TKxTD=CGq=KLxLC+DEF 


xF C; Eſt vero CTq=CLq +46 9} ergo 
CGq 


que co 
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cord che 


= (per coroll. 2. prop. 1. p. 2.) CMq+CA q. 
In Sectionibus oppoſitis 


TE 1 TF arr. r f 
* LCq+FDg DCq+CKg p 
Rurſus 


TR. EDq+DCq+2FDxDC 5 +I LGpCKa+aLGCK 
unde TDxDK =FDxDC+L CxcK 
& addendo utrinque T Dq, 


TDxDK+TDq 


TDxTK —FDxDC+LCxCK | 
Ga 5 ee Jretrbe 


FCq By 
Bil vero TC4={[ 003+ 2 FD4+DCq+2FD\DC; 
& deletis utrinque #qualibus, erit quadratorum CG q 
T Cq differentia eadem quæ reſiduorum LC CK, & 
7d 1 i. e. (per coroll. 2. prop. 1. p. 2. & 
lemma præc.) ipſorum CM q, CA q. 

Coroll. Hine in Ellipſi ſumma, in Sectionibus oppoſi- 
tis differentia, quadratorum ſemidiametri cujuſvis ejuſ- 
que conjugatæ, eſt alterius cujuſvis diametri ejuſque con- 
jugatæ quadratorum ſummæ vel differentiæ æqualis. 


Prop. III. Theor, III. 


In Finperbola ſive ſect᷑. opp. et Ellipſi, fi recta DT K 
ſeckionem vel ulramuis ſectionum opp. in T contingat, 
& erecta ad contingentem perpendicularis T V utri- 
que axi in V, X occarrat;, erit TV x TY =; i fig. 
atametri per T. 


Contingens occurrat axibus (f i opus productis) in 
K, D; propter angulos rectos DIT V, DC K, & angu- 


Q 2 | lum 


28, 29, 


28. 29. 
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lum CD K communem, exit triang.D T V triang. DCK 
ſimile; & ob ang. rectos Y TK, DC K, & VK T 
communem, triangulum Y T K ſimile erit triang. DC K, 
ergo ſimilia ſunt triang. DT V, VT K, unde DT: 
ah AS TK hoe eſt TVs TTS DTI TR. 

r prop. 1.) & hg. diam. per T. 
Cor 1. ? hs 15 
ſemidiameter ſecunda ipſi T C conjugara, erit T V. 
TT (Gde. TV: CG: TT =, & ratio TV 


ad T Y duplicara rationis T V ad CG, ſive CG ad 
TY, adeoque cum fit (per coroll. prop. 9. p. 4.) TV 
ad CG, ut femiparameter axis majoris ve] determinati © 
ad ſemiaxem ſecundum huic conjugatum, erit ubique 
TV ad TY, ut eadem ſemiparameter ad ipſum ſemi- 


axem majorem ſive determinatum. 


Cor oll. 2. Si ex puncto Y ducatur Y E faciens cum 
recta TM angulum TV ES T CV, occurrenſque 
diametro per T in E, erit T H ; param. diametri TC. 
Nam ob ſim. triang. TCV, TVE, TV: TC: : TE: 
T V, unde TVxTY (fig diam. per T) TC 


TE, ergo T E. =; param. diam. per T. 


Corofl. 3. Tdeoque ex E erecta ad T E perpendicula- | 
ri EF, quæ occurrat T Y in F, erit circulus centro F | 
inter vallo F T deſcriptus ſectioni in puncto T zquicur- | 
vus. Abſeindet enim ex T C (ſi opus producta) TQ 


=2 T E = parametro diametri per T; adeoque (per 


coroll. x. prop. 11. p. 3.) erit ſectioni in puncto T #- 


quicurvus. 


Prop. IV. Theor. IV. 


In Hyper bola ſive ſet. opp. & Ellipft ; Dico ſolidum 


ex reFaneulo ſemiaxium in radium circuli ſectioni in 
dato puncro I equicuryi, vis. A Cx MCT F, æ- 

quale eſſe cubo ex ſemidiametro CG diametro per T 

conjugata, i. e. CG, | | | 


Manentibus quz in prop. præced. & ejus corollariis ; 
pro- 


olitis quæ in 1 præcedentibus, ſit CG 


2 


1 _ ACGMC 
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producta (ſi opus) CG occurrat TV in D, erit ob 
ſim. triang. I D: IC: : TE: TF, unde TCx T E 
TDxTEF,; ſed (per prop. 11. p. 2.) erit T Dx CG 


A Cx MC hoc eſt erb; unde TCxTE 


TCxTExCG 
CG 


Coll. 1. Hinc PR TF; & ob datum quan- 


= I F; i.e. 


CG 8 = ACXM CTF. 


titatem A Cx MC, erit TF ubique ut CG. 


Coroll. 2. Si parameter axis majoris vel determinati 


dicatur L, cum {iz (per coroll. prop. 6. p. 4.) TV: 
CG: C M, adeoque TV: CGS: L: CM, erit 


JT TV*\CM? | 
r 2 C6 ut prius AC\MCxTF; hoc eſt 
: L 
TVC M- 2 
1 ACT F, vel (propter =AC) 
I TV: 


17: TF; & ob datam quantitatem q L?, erit T F 
14 
ubique ut T V?. 


Coroll. 3. Similiter, eum fit TV: TV:: 3 L: AC 
4 25 TVI L, 
adeoque TV: TY?: :I L: AC, erit IV — 


AC 
3 37 1 
. = 8 E = TF; & ob datas quantitates 


L, & AC,, erit T F ubique ut T Y?. 
Prop. V. Theor. V. 


Ju parabola fit AV axis, T V perpendicularis in tan- 
geutem in puncto quovis T, ſecans axim in V, Ka- 
aus circuli ſecrioni in puncto T equicurvt T F, G 

ſemiparameter axis dicatur 3 L Dico ſolidum ex 

oe: 


30. 


F x22 J 
quaarato ſemiparametri axis in radium circuli æqui- 
_ DR eſſe cuboex TV; Soc eſt! 155 
= x | 


Circulus ſectioni in puncto T æquicurvus (per prop. | 


II. p. 3.) abſeindet à diametro per T rectam T Q x- 


qualem parametro ejuſdem diametri, quam perpendicu- | 


laris ex centro F bifecabit in E; dimiſſaque in axem 
ex T perpendiculari TB, erit (per prop. 14. p. 3. 


BV = ſemiparam. axis L; unde (per prop. 15. p. 


3.) TE=BV +2AB. 
Ob lim. triang. 


BV.. TF. ITE 
TV:BV::TF:4gy 4, AB, unde 


TVxBV+TVx2AB=BVxTF; 


Sed (per prop. 15. p. .) ABx L'=2ABxjL = 


TVq—BVq_ 


2ABxBYV=TBq=TVq—BVq,unde -— =2AB; | 


BV 


— 
Ergo TVB V — 5 


TVxBVq+TV3—TVxBVq 


id eſt 


BV 
TV*=BVquTF=;[2xTF. 
e ; 
Coro//. Hinc 77 TF, & ob datam quantitatem 
4 — 


L, erit T F ubique ut T V'. 
Prop. VI. Theor. VI. 


31. 32. In Flyperbola fre ſe. opp. & Ellipſi, ſectionem in T 
contingat recta T DK, & a tadzu T erigatur per- 
pendicularis in contingentem IVV, minor! aæi in 
Y occurrens, duttaque ad utrumvis focum F rea 
T F, & 4 puncto M in IF (% _— Product am) per- 
pendicular: YS; Dico TS equale 

jori ſiue determinato A C. Ex 


m eſſe ſemiaxi ma- 


= BVx«TF; ve 
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Ex puncto V ubi T Y majori axi occurrit ducatur 
ad IF vel TH perpendicularis VR, eſtque (per coroll. 
1. prop. 3.)TV:TY :: 5 param. axis: CA: : (ob lim. 
triang) TIR: TS; fed (per prop. 6. p. 4.) T R =; pa- 
ram. axis, ergo & TS CA. 


2 1 Croll. 1. Dutta ex T ad axem CM ordinata TNG 
1 ſection denuo, vel ſect. opp. in G occurrente, Liquet 
n eirculum centro X radio T X deſcriptum rectam T K, 
5 adeoque ſectionem, in J contingere, & ob ang. TMC 
; rectum, & T N = NG, candem denud vel ſect. opp. 


in G contingere; & porro a recta J F per J & utrum- 
vis focum F ducta abſcindere rectam T L axi AB æ- 
1 qualem, utpote ipſius TS duplam. Idem erit in re- 
ta T HI occurrente circulo in J. | 
J COvro/l. 2, Unde, & ob TF#THvel TH—TF | 
1—(perprop.s.p.4.)aCA=AB,ctTH=FL, 
ITF HIL, &THxHI=STFxFL=THxTF 
a. * i hg. diam. per T. 
"JT COvroll. 3. Cum (per coroll. 1. prop. 5. p. 4.) ductà 
ex centro C ad contingentem uſque recta C O parallela 
F T, ſit COS ACS IS, liquet connexam CS elle 
parallelam contingent T K, & proinde diametrum dia- 
meteo per T conjugatam ; vel quod idem eſt, diame- 


el trum dlametro per T conjugatam, & perpendicularem 
ex Vin rectam TF, cum cadem recta 'T F coire in uno 
| codemque puncto S. 
* Croll. 4. Producta ſemidiametro J C donec ſectioni 
I vel ſect. opp. occnrrat denuo in P, ob IS SL, & 
TC=CP, liquet connexam L parallelam elſe DK, 
& CS, proindeque ſectionem in P contungere. | 
Prop. VII. Theor, VII. 
T 
IF In Fiyperbola tue ſee? h. OG Ellipſi, poſits uc in 32. 34 
in præcedentibus, ſi 4 puncto V aucatur ad utrumvuis 
7; | focumPF retta XJ F; Dico IV eſſe ubique ad M F, ut 
-r-.| axis major vel determinatus A B ad diſtantiam foco- 


14- rum HF, vel ut ACadHC, ve CB Ad CF. 
Ex Nam 
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Nam ob TV x T Y = fig. diam. per T = per (co- | 
roll. 2. prop. 5. p. 4.) TH I F, erit TH:TV::TY | 
T F, unde ob æquales angulos HT V, VI F ſimilia * 
erunt triangula T H V, TV F, & ang. THV SI! 
T VF, unde 1K 
TH: HV::TY : YE; ſed propter ang. HTV=YTF, erit | 
av. T. pw. TFTIHZ. FFVHHVT << | 
TH: HV. TF: FV. A af IHF $::CB:CF| 
: (prius) TV. XF. i * 
ari modo ob ſimilia triangula T FV, T Y H inſti- 

tui poteſt demonſtratio in rccta X H. 


f 
Prop. VIII. Theor. VIII. | 


33. 34. In Hyperbola ſive ſect. opp. & Ellipfe, poſitis gue in 
præcedentibus, ſi 4-2 YH, VF donec occur- | 
rant circuls radio TY deſcripto in N, M, & conjun- 
San!ur NA, M B; Dico N A, MB ſeclionem | 
vel ſefr. opp. in A, B contingere, G angulum 
1 obs vel BMF agqualem eſſe angulo DT H /ive' 


Cum fit (per præced.) CB: CF: : TY IM: 
F, erit MB parallela C V, proindeque ſectionem vel 
unam è ſectionibus continget in B; & part ratione NA 
ſectionem vel alteram è ſectionibus continget in A. 

Ob ſim. rectang. triang. CH , CF V. BF M, AH N, 
&YF=YH, YN=YM, erit NAS MB. | 

Rectæ YH, X F, ſi opus productæ occurrant circu- 
lo in O, L; propter CB: CF vel CH:: TTS YO 
: VF, vel XH, erit connexa O B parallela C V, ſectio- 
nemque in B continget; parique ratione erit L A pa- 
rallela CY, & continget in A. a 

Una itaque eademque recta erunt MB, BO, & ſimi- 

L liter NA, MA. | | 

Pari etiam ratione qua NA, MB, erunt BO, AL. 

æquales, unde erit connexa L O = axi AB. 14 
Recta TH vel I F, fi opus producta occurrat 110 £ 
lo 


— oa — 


„ 1 2 
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I loo in P, erit (per coroll. 1. prop. 6.) TP=AB= 
Lo, adeoque arcus TP= LO; unde angulus DTP 
ie. DTH ſive KT FS LN O, vel LM O ie. AN H 
vel FMB. 


Prop. IX. Theor. IX. 
1 


Si alterutram e ſect. opp. vel Ellipſin ubivis contingat 35. 36. 
IT D in T, tafum vero I O utrumvis focum H jun- 

| gat HT, anguluſque IIZ. qui idem fit cum angulo 

HIT D za moveatur, ut allero ejus crure H I perpe- 

| tuo per H tranſeunte, punftum I, a puncto T ad u- 

| tramvis partem progrediends, eirculi radio TY (juxta 

præcedentia) deſeriptt circumferentiam percurrat; 


1 Dico crus allerum 1 7, in quovis ejus ſitu ſectionem 

* vel unam e ſet. opp. contingere. 

— Connexa YH, & ſi opus producta, occurrat circu- 
lo in N, O, & connectantur N A, BO, quæ (per prop. 


8.) ſectionem vel ſect.opp. in A & B contingent, erunt- 
que parallelz. 
Quoniam angulus HI Z (ex hyp.) HIT DS (per 
vel prop. 8.) HN A, dimiſſa ex H in IZ perpendiculari 
1a | H, erit ob ang. N AH rectum, triangulum H IZ 
triangulo HN A æquiangulum, & ang. 1 HZ = ang. 
N. NH A; unde NH: HA: : IH: HZ, connexis A Z, 
IZB, & NI, IO, erit ob IHZ=NHA (addito dem- 
u. | ptove communi ang AHI vel &ec.) ang. NHI = 
0 | A HZ; unde, & ob NH: HI::HA: HZ, erunt 
| triang. NHI, A H Z ſimilia, & ang. NLH=ATZH. 
; Rurſus ob ang. NHI=A HZ, vel horum comple- 
A menta IHO=7ZHB, & ob NH: HA::HO:HB 
"mij. | HI: HZ, ſimilia erunt triang. THO, ZHB, & 
ang. HLIO = HZB. « 
aL, | Jam ob NIH=AZH, & HIO = HZ B, erit 
iplorum NIH, HIO ſumma vel differentia, 1 
AZ H, AZ B ſummæ vel differentiæ æqualis; ſed ipſo- 


reu- 


jo] rum NIH, HI O ſumma vel differentia i. e. ang. NIO 
| R (cum 


| | — 
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(cum NO fit diameter) = ReQto, ergo & ipſorum 
AZ H, HZ B ſumma vel differentia 1. e. A Z B Re- 
cto; unde punctum Z eſt ad ſemicirculum diametro 
AB deſcriptum. Et cum ang. H ZI (ex conſtructio- 
ne) rectus lit, rea I Z (per prop. 1. p. 4.) non diverſa 
erit à contingente per Z tranſeunte, & propterea ſectio- 
nem vel unam è ſect. opp. alicubi in X continget. 
Corol{. Si recta HI ex primo ſitu HT circa H ro- 
tante, & circulum in I ſecante, ex puncto I prodeat, 
ad eaſdem ſemper partes rectæ I H ad quas T D ſub 
initio, contingens recta I Z, erit ſemper ang. HI Zz = 
HTD. Nam recta ex I ſub angulo = H TD erit 
contingens, & ex eodem puncto ad eaſdem partes non 
prodeunt duæ contingentes. 


Prop. X. Theor. X. 


Si Parabolam ubivis in J contingat recta utrinque infi- 
uita T K, factum vero T fy focum H jungat HT, 
anguluſque H I D qui idem ſit cum ang. HT K ita 
moveatur, ut altero ejus crure H | perpetuò per H 
tranſeunte, punctum I, 2 puncto T ad utramvis par- 
tem prog redienab, rectam T K percurrat; Dico crus 
alterum I D in quovis ejus ſitu ſectiouem contingere, 


Axis AH productus occurrat contingent J K in C, 
& recta A K contingens in axis vertice A occurrat con- 
tingenti T I in K, duQtaque H K, erit ang. H KI (per 
coroll. 10. prop. 2. p. 4.) rectus, & K C I K, ideo- 
que angulus HT K K CAS HK A, & KHT = 
K HCS CKA. 

Perpendicularis ex foco H in rectam ID occurrat 
ei in D, connexaque D K & {i opus producta occurrat 
axi in E. 

Ob angulos æquales HIT K, HID, & HK T, HDI 
rectos, erunt triangula HT K, HI D ſimilia, 1deoque 
ang. IH D T HK, & HI: ITIH:: HD: HK; Sed 
ob ang. IH D = TH K, erit (addito demptove com- 

mun! 
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muni ang. &c.) ang. HT = DHR; unde (propter 


1 analogia) triangula I H T: DH K ſimi- 
ia erunt, & ang. HT | =H KD. 


Si itaque — Þ I, K ſint ad eaſdem partes puncti T, 


HT 1 

eric KCAF = 15 Loy ſi ad diverſas, erunt æqua- 
HK A 

lium HTI, HK D complementa ad duos rectos æqua- 


HTK 

lia, 1. SK C ab H KE, hoc eft erunt K A, KE 
HK A 

una recta, proindeque, propter ang. H DI rectum, re- 

cta DI (per prop. 2. p. 4.) non diverſa erit à contin- 


gente per D tranſeunte, adeoque ſectionem alicubi in 
L continget. 


Coro/l. Si recta HI ex primo ſitu H J circa H ro- 
tante, & rectam J C in I ſecante, ex puncto I prodeat, 


ad caſdem ſemper rectæ H I partes ad quas TK ſub ini: 


tio, recta I D quæ ſectionem contingat, erit ſemper an- 
gulus HID HT K. 


Patet ut coroll. præcedentis. 


FI 


* 


ADDEN DA. 


Pag. 23. lin. 30. lege, parallel ſunt, [vel ſi BI, 
CI paralleiæ ſint, erit per coroll. 3. & 6. prop. 15. BT 
=VC, adeague BC parallela I V] unde Oc. 
Pag. 31. lin. 17. ordinate, vel ſallem fit contingens 
ordinatis parallela, habeatque c. 
Ibid. lin. 19. re&a per centrum intra Oc. 
Pag. 82. lin. 3. ſectionem, cum recta circulum in N 
vel O contingen ex utraque contact᷑us parte extra ſe- 
cionem ee caderet, i. e. ſeftionem etiam contin- 
geret, ex tribus Oc. e, oe i e 


— 


28 dk 39 
CORRIGENDA. 


Pag. 2. lin. 18. pro diverſe lege diverſum. ibid l. 20, pro BC, lege AC 

p. 4. I. ult. b AB. p. 10. I. 3. AMN. p.1r.1. 10. AD. ib. I. 24. DAE. 

. 32. in marg. 92. 93. p. 33. I. 7. dele, Idem in Hyperbola intellige. p. 40. 

. 26. prop. 15. p. 43. I. 13. EH: EN. p. 44. I. 36. B A, CA eſle. p. 47, 

I. 21. AC. p. 51. I. 29. pro FG, FG H. p. 10%. dele integrum paragra. 

phum 3 lin. 17. uſque ad 21, incluſive, ut ſuperfluum, p. 114. |. 24. & 25. 
4 AGXGB, 


e AC 
AE. 
p. 40. 
P; 47. 
gra. 
X 25. 
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